THE TEACH YOURSELF BOOKS 
EDITED BY LEONARD CUTTS 


GOOD FRUIT FARMING 


in the 

FARMING and 
AGRICULTURE 
section 


Prepared under the special 
direction and scientific 
Editorship of 


Dr. S. GRAHAM BRADE-BIRKS 
M.Sc. (Mane.), D.Sc. (London) 



TEACH YOURSELF FARMING BOOKS 


Prepared under the Editorial Direction of 

Dr. S. Graham Brade>Birks 
M.Sc.(Manc.), D.Sc. (London) 


GOOD 

GOOD 

GOOD 

GOOD 

GOOD 

GOOD 

GOOD 

GOOD 

GOOD 

GOOD 

GOOD 

GOOD 

GOOD 

GOOD 

GOOD 

GOOD 


FARMING (Key Volume) 

V C. Fishwick 

CONTROL OF INSECT PESTS 

S. G. Jary 

CONTROL OF PLANT DISEASES H. H. Glasscock 

FARM BOOK-KEEPING 

A^C. Campbell 

FARM CROPS 

A. W. Oldershaw 

FARMING BY MACHINE 

H. J. Hine 

FARM WORKMANSHIP 

D. V. Fletcher 

FRUIT FARMING 

C. R. Thompson 

GRASSLAND 

D. H. Robinson 

AND HEALTHY ANIMALS 

J. D. Paterson 

MARKET GARDENING 

G. H. Tawell 

MILK FARMING 

H. G. Robinson 

PIG KEEPING 

N. L, Tinley 

POULTRY KEEPING 

C. E. Fermor 

SHEEP FARMING 

N. L. Tinley 

SOIL S. 

Graham Brade-Birks 




First Frinted, jgjg 


Matte and Primed m Great lirttatn for the hngUsh V ntxicrsiHes P*es^, 
Lid. Lnndf)ti, /«% C . 1 inling f 'o ^lAd.^ Pxverpooly London and Prei>cot. 



EDITORIAL PREFACE 

Very briefly, Mr. C. R. Thompson tries in this interesting 
volume to put before us an ideal in the production of Good 
Fruit. If there is lo be Good Fruit Farming^ the grower must 
aim at an extremely high standard of efliciency in his business, 
and our author strives, in the present book, to show us what 
that standard is and how by patience, skill and knowledge it 
can be attained, 

Mr. Thompson has a high reputation as one who knows, 
from long acquaintance with the practical side of his subject, 
how' the grower should proceed ; and chapter by chapter he 
unfolds for us the deep secrets of his craft. J venture to state 
that this is a book of outstanding merit and T believe that, its 
perusal will be of the greatest benefit to all who have either 
commercial or academic interests in the topics with which 
it deals. 

Mr. C. R. Thompson's wide experience includes the early 
training he obtained at the Long Ashton Fruit Research 
Station, where he devoted considerable attention to the problems 
of the pruning of fruit trees. Mis particular contribution to 
Horticulture has been the development of that ingenious method 
of pruning known as the Renewal Svstem. Before his time 
commercial growers had become dissatisfied with the old- 
established and finicky pruning systems which they had inherited 
from private garden practice. Mr. Thompson pointed out a 
way in which it would be possible to establish a system belter 
suited to the needs of commercial practice. Incidentally his 
methods made it possible not only to acr ieve heavier cropping 
but also to ensure regular and predictable cropping of top-fruits 
instead of those wide fluctuations previously all too familiar 
to the older commercial fruit growers. 

Among the horticultural developments of the last twenty 
years or so none has been more spectacular than this work of 
our author. It has been compared in importance with the 
John Innes Institution’s work on Soil Composts. 


S. Graham Brade-Birks. 




PREFACE 


This volume designedly begins at the beginning of things and 
is intended to instruct, at first, those with no previous experience 
of the subject. As the book progresses, its pages unfold sufficient 
of the complicated study of fruit-farming to bring the standard 
of knowledge up to that of a good grower. 

1 am fully aware that there are already several good books 
on the market about fruit-growing but I am also conscious of 
the fact that there is little that caters for the student as such. 
The serious student is in need of a text- book at a reasonable 
price and in the first instance, therefore, it is for him that this 
book is written. Thus it is meant not only for those whose 
course of horticultural study includes the subject of “ Fruit 
(dealt with in a general or elementary manner) but also — and 
more particularly —for all who intend to make a career for 
themselves in good fruit-farming. 

A number of mental qualities arc required by every good 
fruit-grower. He must, of course, possess up-to-diite knowledge, 
that goes without saying; but also a keen farming sense is 
absolutely necessary and administrative and business abilities 
are essential to real success. The present volume sets out to 
provide the first of these requirements and because it is planned 
to impart an up-to-date knowledge of the subject, most of the 
space available is devoted to the straightforward story of the 
operations that are ciirried out on an efficient modem fruit 
farm and in explaining why they arc done. 

The successful business of fruit-farming entails not merely 
familiarity with the various plants, trees and varieties comprised 
in the wide range of crops grown; it has also to do with soil, 
nutrition, cultivation, pruning, use of rootstocks, pollination, 
propagation, control of pests and diseases, and the use of 
implements as well as with the operations of harvesting, storage 
and marketing. For the convenience of my readers I have 
divided the subject up into a number of these essential parts, 
devoting a chapter to each for the sake of clarity. 

I hope that many of my fruit-farming friends will read this 
book and will see in it something to commend to younger 
folk, and that perhaps they may find some points in its more 
advanced parts to reward them personally for looking through 
many pagers that are elementary and intended for beginners. 
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INTRODUCTION 


Books about fruit growing, in common with those that deal 
with other farming pursuits enumerate the many and varied 
proo^'sses entailed. TTiis book follows the orthodox pattern in 
that It is essentially a record of processes to which the business 
of Fruit Growing commits him that follows it. These processes 
are of two kinds, viz: (1) Those which recur frequently and 
(2) Those of infrequent occurrence. 

1. PROCESSES WHICH RECUR FREQUENTLY. 

These include (i) Pruning, (ii) Manuring, (lii) Cultivation, (iv) 
Spraying, (v) Pollination, (vi) Harvesting, Marketing and Storage, 
(i) Pruning. 

The practices of removing, either entirely or in part, branches, 
shoots and roots as well as removing pieces of bark and buds, 
IS summed up in the term “ Pruning.” With the exception of 
Strawberries, all the fruits under consideration (see p. 41) 
benefit by some form of pruning and the benefits that may be 
gained are in most instances of sufficient commercial value to 
merit application every year. The pruning treatments advised 
for the various types of fruit are dealt with in Chapter VII. 

For cane fruits the pruning treatment is the same every year 
but in the case of soft fruits that are grown as bushes, the 
treatment during the initial formative years is different from that 
given to fully established bushes. In the case of tree fruits 
pruning can make a valuable contribution towards the rapid 
development of well formed trees and the main emphasis of 
treatment during the first few years should be in this direction. 
After this stage, tree fruits such as cherries, plums, and damsons 
as well as certain apple varieties require little pruning treat- 
ment other than a degree of regulation of branches and shoots 
so as to prevent crowding and the consequent detrimental 
effects of excessive shade. Pruning may also be employed for 
trees of this kind to facilitate general management in cultivation,, 
harvesting, spraying and so forth. With apples and pears the 
pruning treatment will vary greatly according to the behaviour 
of the trees. Of necessity the aim in all cases is to secure 
productive crops regularly and to do this the pruning is not 
likely to be the same for trees that are growing excessively and 

xxiii 
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are disinclined to crop, as for trees that are making poor growth 
and are yielding profuse crops of small fruit. At limes, ex* 
ceptional pruning measures in the nature of “ ring pruning ” or 
** root pruning ” are advisable (see p. 166) but these are most 
likely to apply to closely planted trees such as Cordon and 
Dwarf Pyramids that are making excessive growth and for 
which drastic measures are required to reduce vigour and to 
increase productiveness. 

Pruning is specifically concerned with the most advantageous 
utilization of vigour. While it is a primary function of soil 
treatments such as manuring and cultivation to secure so far 
as possible, the requisite amount of growth and while the 
primary function of spraying is to safeguard development, it is 
a function of pruning to determine where the growth is to take 
place and to what use it is to be put. 

(ii) Manuring. 

So far as fruit is concerned, the frequent application of 
manures and fertilizers is an essential of good husbandry*. 
Application whether of manures or fertilizers is commonly 
referred to as manuring. Manuring must be done with 
considerable discrimination, because not only do soil conditions 
and the requirements of the different fruit crops differ, but 
the various manures and fertilizers supply different mineral 
constituents, in different forms and quantities. A mineral 
present in some manures and fertilizers may be absent in others 
and some may supply considerable quantities of organic matter 
whereas in others there may be no organic matter at all, or 
only a negligible amount, when judged from the standpoint 
of raanurial values. There are three principal reasons for 
manuring; they are; — 

(а) To correct mineral deficiencies. 

(б) To meet the nutritional needs of the crop grown. 

(c) To develop and maintain the soil in a fertile stale. 

It is evident that the best values from manuring are most likely 
to be gained when treatments are applied with due consideration 
for the needs of a crop and for the type and state of soil 
conditions. 

Chapter VI is devoted to manuring. Some space is given in 
it to the question of mineral deficiencies and guidance is given 
concerning field recognition of those most usually occurring. 
The correction of an existing deficiency should be given first 
place in any manurial programme, since it is futile and often 
wasteful to indulge in generous manuring in other respects so long 
as a sufficient quantity of the deficient element is not supplied. 
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Readers will not be surprised that crops of such different 
characters as say, blackcurrants on the one hand, and dessert 
apples on the other, require different manurial treatment if the 
best results from each are to be obtained. Blackcurrants have 
a high nitrogen requirement, they crop on young (one year old) 
wood and vigorous growth is required from them each seasom 
Dessert apples have a relatively high potash requirement, fruit 
colour will suffer if nitrogen is in excess, and moderate vigour 
is required from them each season if good cropping is to be 
maintained. It is fitting therefore that the nutritional needs of 
each fruit crop should be discussed in some detail in the chapter 
devoted to manuring. 

Good husbandmen not only take into view the immediate 
needs of a particular crop but they arc concerned with the 
building up of a fertile soil medium, so as to secure favourable 
basic conditions for as wide a range of crops as the soil type 
allows, especially is this so when short term soft fruits are grown. 
In order to attain this efficiency, factors like the nature,, of a 
soil (including the ease with which it can be worked and its 
moisture retaining properties) and the composition of a soil 
(including the organic matter and the mineral content) must 
needs be taken into account when considering manurial 
requirements. 

Due consideration is given to the aspects of manuring in 
Chapter VI and the question of soils in relation to fruit is dealt 
with in Chapter I, 

(iii) Cultivation. 

Chapter V is devoted to the various tillage needs of the 
different fruit crops. The range is from totally clean cultivation, 
that is to say, a state which i*? to all intents and purposes free 
of weeds, e.g. for strawberries, and for soft fruits generally, 
to no cultivation where grass orcharding is practised for cherries 
and to a considerable extent for apples. In between these two 
extremes there is the alternating clean-dirty system of manage- 
ment where tree fruits, such as apples, pears and plums are 
provided with clean cultivation during the early Spring, as a 
means of assisting the conservation of moisture for the benefit 
of the crops during the active growing months, after which 
weeds are allowed to grow and are subsequently disced or 
ploughed in. Perhaps more than most operations, cultivations 
permit the establishment of a routine, and they are governed 
principally by suitable conditions for getting on to the land. 
Nevertheless changes in cultural management are sometimes 
advisable, as may be instanced in the case where dessert apples 
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grown under arable conditions arc found to be making very 
vigorous growth and yielding poor crops of large fruits. In 
such cases, a change over from arable to grass management, 
at least for a number of years, would in all probability be 
justified and beneficial. 

(iv) Spraying. 

There are occasions when special measures not fitting into 
normal spray routine have to be taken to deal with a particular 
pest or disease. Most fruits have their own special range of 
pests and diseases which recur with almost uncanny regularity 
and which would be very damaging unless a regular spray 
schedule were followed each season. For most pests and 
diseases there is some latitude of choice in the form of spray by 
which they may be resolved, and although a routine may be the 
rule, it lends itself to variation and modification from time to time. 

Of necessity efficient spraying for pest and disease control is 
dependant upon correct liming, the employment of suitable 
materials, and thoroughness of application. The matter of 
pests and diseases is dealt with in Chapter IX and of spray 
equipment in Chapter VII, whereas Appendix 6 is devoted to 
spray materials. ^ 

(v) Pollination. 

The production of satisfactory crops is dependent upon the 
dissemination of suitable pollen. Whilst the grower may not 
be directly responsible for the process, but rely upon pollinating 
insects, it behoves him to sec that his fruit varieties are dis- 
tributed in such a manner as to ensure adequate supplies of 
suitable pollen in suitable proximity to satisfy the needs of 
pollination. In addition to this, many growers have colonics 
of bees in, or near, their orchards at blossoming time. I’ractical 
steps that the grower should take from the standpoint of 
providing effective pollination with the least inconvenience in 
general orchard management are described in Chapter IV. 

(vi) Harvesting, Marketing and Storage. 

Of necessity, growers must pay some regard to the manner in 
which their fruit is presented on the markets. The first essential 
is that fruit which merits presentation on the market, should 
suffer as little deterioration as possible in harvesting and transit. 
This implies that a form of package and manner of packing 
must be adopted in accordance with the requiremenis of the 
crop and the economic justification of the individual case. In 
general the softer and smaller the fruit to be presented on the 
open market, the smaller the package employed and the harder 
and larger the fruit, the larger the package employed. 
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With large fruit, firmness of packing is important to guard 
against vibration severe enough to cause bruising. This end 
can only be attained by systematizing the packing and by 
wrapping the individual fruits that have been size graded. 
Other features, including quality grades and standardized 
methods of presentation, emerge and enforce their legiti- 
mate claim upon all who arc concerned with the secure 
establishment of an economic well-being for the home fruit 
industry. 

It is a legitimate and fitting function of growers as a whole 
to aspire to a position lo be able to satisfy, but not to saturate 
the market with produce that should do both the industry 
credit and give the purchaser satisfaction. That this cannot 
be achieved by growlers as individuals is apparent and many 
growers are now firmly of the opinion that the matter can only 
be satisfactorily settled by the establishment of a marketing 
organisation. The political and economic aspects of maif'keting 
do not come within the scope of this book. 

As things arc at present certain fruits, especially the soft 
fruits, have to be marketed soon after they are harvested, 
whereas certain other fruits will keep in good condition for a 
considerable period. With produce that falls into this latter 
category the marketing can take place over a few weeks or 
months. As the production of home-grown fruit has increased 
and farm units devoted to fruit have grown in size, the com- 
mercial advantage of spreading the marketing over a period is 
clearly apparent. 

Tn addition to the natural storage qualities possessed by 
some varieties of apples and pears, the storage life of many 
may be greatly prolonged without detriment to appearance or 
to quality, by the agency of low temperature and controlled 
atmosphere. Thus many growers now make use of what are 
known as gas stores and cold stores for keeping a consider- 
able proportion of their storable crops. Not only does the 
possession of storage facilities help to provide a degree of 
continuity in marketing but it also helps to regularize, more 
to the factory pattern farm labour required for marketing 
operations. 

Harvesting, marketing and storage are post-production 
processes and do not come within the scope of a book designed 
to teach how to grow good fruit. It is hoped that because they 
are only briefly dealt with in the short appendix devoted to 
them, their importance will not be overlooked by intending 
fruit growers (sec Appendix 3, p. 273). 
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2. PROCESSES OF INFREQUENT OCCURRENCE. 

These include (i) Propagation, (ii) Planning and Planting, 
(iii) Protection and Support, and (iv) Renovation. 

(i) Propagation. 

The subject of propagation is dealt with in Appendix 2. 
Although it is undoubtedly convenient and useful for a grower 
to know how to raise the various fruits, it is seldom essential 
to the success of his fruit growing enterprise. Some growers 
take a pride in raising their own nursery material, but 
most prefer to leave this side of the business to the specialist 
nurseryman. There are few growers whose requirements 
suffice to merit the establishment of a nursery. The business 
of propagation demands specialist attention because of the need 
for the production of disease free material especially in the case 
of certain soft fruits and for the maintenance of material that 
is true to name. Nevertheless, it is of great advantage if there 
is on fruit farms someone who knows how to do some grafting. 
Not only is a grafting process employed for raising young trees, 
grafting of various forms is also used for changing one variety 
over to another. There are reasons why sucii an eventuality 
may arise ; the two chief are : (a) to secure a more profitable 
sort, and (d) to provide for better pollination. Most fruit 
plantings remain in the same position for several years and the 
need for raising others of their kind seldom arises. Straw- 
berries are the exception to this rule since they cannot be 
depended upon to merit retention after they are 3-4 years old. 
In view of this and of the fact that strawberries do not yield a 
crop of any consequence until the second year, it is necessary 
for the grower who intends to maintain a given fruiting acreage 
to make provision for a regular supply of young plants (i.e. 
runners). 

(ii) Planning and Planting. 

Fruit growing is not simply a question of digging some holes, 
planting some trees and waiting for the result. In the first place, 
if there is to be hope of commercial success, the venture should 
be knowledgeably planned. Fruit crops should be planted on 
soils and sites most suited to their development. This aspect is 
dealt with in Chapter I. Following this, there are such questions 
to be decided as kinds, varieties and planting distances (p. 52). 
The actual planting is simple enough but the marking out 
operation, in readiness for planting, is more complicated. 
Before planting can take place accurate marking out of a site 
is necessary so that exact positions to be occupied by the 
individual trees or bushes is defined. The various con- 
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siderations connected with planning and planting are dealt 
with in Chapter 11. 

(sii) Protection and Support. 

Different forms of protection and support are necessary for 
most fruits in order to guard against injury by animals and by 
wind, and in some cases to make cultivation possible. The 
various requirements in this respect are described in Chapter II 
on Planning and Planting. In the case of tree fruits, the 
provision of supports to prevent their being blown over by the 
wind is generally necessary. Supports are needed for the 
naturally procumbent fruits such as loganberries and black- 
berries, in order to make cultivations practicable, and this 
usually applies also to crops such as raspberries and tree fruits 
when grown as Cordons or Dwarf Pyramids. Furthermore, on 
exposed sites, it is advisable to protect by planting windbreaks 
in well chosen positions. Whereas most forms of protection 
and support last for a number of years, the business of tying 
in canes such as loganberry, blackberry and raspberry recurs 
every year. 

(iv) Renovation, 

it sometimes falls to the lot of a grower to deal with 
established fruit that is old, or where the trees are too crowded, 
or where neglect is apparent. It may be that the profitable 
life of the plant has come to an end and the task of clearing 
the land in readiness for another crop is necessary, or it may 
be that only partial clearance is needed to provide more space 
from tree to tree. There are numerous causes that can, cither 
singly, or in combination, bring about a state of neglect or 
an unprofitable condition, the most important of these being 
pests and diseases, unfavourable conditions both cultural 
and nutritional, neglected tillage, unsuitable varieties and 
inadequate pollination. These matteis are dealt with under 
the general heading Orchard Renovation (Appendix 1). 

3. MATERIALS AND EQIIIPMENT. 

The execution of the various processes, whether of frequent 
or of infrequent occurrence, of necessity involve the employ- 
ment of materials and equipment. Since the kinds of materials 
and equipment available inevitably govern the value of the 
processes that are employed, much prominence is given to these 
matters in the ensuing pages. The most important of them 
are : (i) The soil (Chapter I), (ii) Manures and Fertilizers 
(Chapter VI), (hi) Spraying equipment (Chapter VTTI), (iv) 
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Spraying materials (Chapter IX), (v) Rootstocks (Chapter III), 
and (vi) Fruit varieties (Chapter II). 

4 . THE FUNDAMENTAL APPROACH. 

The newcomer to fruit growing may be like a housewife 
with a new recipe who e<vpects to find “ rule of thumb ” 
directions. The business of fruit growing does not lend itself 
to the straightforward recipe approach that admits of no 
deviation. Whilst in some respects all growers, if they are to 
succeed, must adhere to similar methods anti treatments, in 
others the rights and wrongs are not so clearly defined and 
practices that may be necessary and successful in some 
circumstances may be inadvisable and disastrous in others. 
The fruit grower has to contend with various factors over which 
he has little or no control, this is especially so in respect of soil 
and climatic factors. These uncontrollable and partially con- 
trollable factors are likely to affect both the general approach 
and the practices of a grower in a variety of ways. The choice 
of a crop for a particular site is governed by the response that 
can legitimately be expected and this too, will^efiect the choice 
of varieties, rootstocks and planting distances. The treatments 
that are applied after planting are governed by the response 
that is actually made ; and such treatments as cultivation, 
manuring and pruning must of necessity be varied to suit 
individual field requirements. Thus it is necessary in the 
ensuing pages to deal with a number of different fruits and to 
indicate treatments most suited to each. Although treatments 
and methods differ it is only because the primary aim of every 
fruit growler should be identical, viz, the regular production 
of the heaviest crops of acceptable market quality. 

5- PRESENT TRENDS. 

From time to time advances are made which either enhance 
the prospect of productivity or the value of the produce, and, 
of course, progressive growers are always ready to lakc 
advantage of such developments. In recent years production 
has increased very considerably as a result of advances in 
spraying technique, nutrition and pruning, this is true of each 
separately but especially to a programme in which they are 
employed in combination. In addition to the progress just 
mentioned, crop values have been greatly enhanced by the 
advent of modem storage facilities. 

It is probable that advances will soon occur in the direction 
of increased mechanization, especially in respect of spraying 
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for low bush trees. Under most conditions, the advent of 
total mechanization for spraying op^erations should now present 
few difficulties in the cases of bush soft fruits and tree fruits, 
provided modifications in orchard layout are adopted (p. 53). 
Furthermore, the range of spray materials is growing, and with 
it, the enhanced possibility of pest and disease control together 
with reduced risks of spray injury. Gradually the full 
significance of the Renewal system of pruning is being grasped. 
Not only does the system enhance the prospect of securing 
crops whilst trees are young, it is quickly becoming the 
instrument by which trees arc maintained at the size at which 
they are best fitted to yield their maximum crops while supplying 
a sufficiency of new surface each year to enable them to repeat 
the performance regularly (Chapter VJI). It is not unlikely that 
much more attention will be given in the future to the pruning 
of plums, especially those of high grade dessert quality, and to 
the pruning of cherries for the purpose of facilitating harvesting 
and spraying operations by a limitation of height and a 
corresponding increase in spread. 

In order to maintain fruit production at its peak it is more 
than likely that “■ gapping " up policies (i.c. the planting of young 
trees where casualties occur) will be increasingly abandoned in 
favour of grubbing and replanting a definite proportion of the 
total acreage each year, or once every few years (p. 243). The 
advantages of doing this from the standpoint of fulfilling 
modern requirements in such things as lay-out, varieties, 
spraying and pollination, are as self-evident as are those 
accruing from the increased rapidity with which young trees 
are established. 
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SITE AND SOIL 

The story begins with the soil and its situation, 
the considerations that render both site and 
soil suitable for the purpose of fruit growing 
and the choice of fruits for planting in relation 
to soil, site, labour and harvesting* 

SITE AND SOIL. 

Provided the necessary capital is assured good fruit fanning 
logins uith the choice of a suitable site with suitable soil. The 
importance of this dual requirement, site and soil, can hardly 
be exaggerate for it is the primary limiting factor upon which 
success or failure attends the efforts of the grower. 

SITE. 

'fhe most important features that commend or condemn a 
site are : — 

(i) Situation in relation to neighbouring and surrounding 

land. 

(ii) Gradient rendering cultural operations easy or difficult. 

(iii) Availability of suitable water supply, 

(iv) Acessibility afforded by road and rail services. 

(i) Most of the commercially grown fruit crops of this 
country blossom at a time when radiation frosts arc of common 
occurrence. When such frosts are severe they have disastrous 
effects upon the crop production of any sites that readily lend 
themselves to an accumulation of cold air. This is especially 
so in the case of inland sites. A well-known expression that 
has common cumney with fruit growers is the term “ frost 
pocket.” A typical example of a “ frost pocket ” is a site at 
the bottom of a valley which is a reservoir for the collection of 
cold air. Sites of this description should be studiously avoided 
whatever their promise in other respects. 

It is not intended to imply that it is essential for all sites to 
enjoy immunity to frost damage, although the advantages 
B 33 
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afforded by sites of this kind should not be lightly disregarded 
by intending fruit growers. It is generally admitted that some 
sites by virtue of possessing very favourable soil conditions 
will yield heavy average crops in spite of frequent losses due to 
frost. Unfortunately such sites crop most heavily during years 
that cropping is heavy generally, and the average price returns 
on a competitive market arc not so good as from sites upon 
which greater reliance can be placed to crop with regularity. 

The site to be favoured is one free from severe exposure and 
yet one on which cold air cannot stagnate but where its currents 
are free to move downhill to other situations. This implies 
some elevation, especially for inland sites, say 100-400 ft. 
above sea level, but with the proviso that obvious “ pockets 
are to be avoided even at high elevations. 

The general appearance of the hedges and forest trees on a 
prospective elevated site are useful guides as to whether wind 
exposure is likely to be severe. The symmetrical development 
of hedges and trees is the best guarantee of suitable sites in 
this respect. When the windward face of hedges or trees has 
been turned away from the prevailing wind^thc site should be 
held suspect. At least it can be said that tree fruits should nol 
he planted on such sites without providing adequate protection 
for the young growing tree. Windbreaks or shelter belts should 
be established in exposed positions preferably before the 
establishment of orchard or plantation fruit, although more 
often than not both are established simultaneously. Sites 
subject to severe exposure should not be planted to fruit. 

(ii) In general, sites with steep gradients should be avoided 
because ditlTlcuIties in tillage, spraying and harvesting would he 
encountered ; a further and serious disadvantage of such sites 
is that under arable conditions soil is eroded from the higher to 
the lower levels. Sites with steep gradients should not be 
applied to arable conditions for more than three or four years 
and even then it is advisable to leave grass strips at frequent 
intervals. 

The ideal site is one that to all intents and purposes is flat 
but which has a gentle slope ensuring the flow of cold air to 
lower levels. Not only is it then possible to carry out all cultural 
operations with relative ease hut also soil erosion is not likely 
to be serious, and the provision of effective wind breaks is a 
relatively simple matter. 

(iii) A site should not be chosen for fruit, however attractive 
in other respects, if there is little likelihood of providing an 
effective water supply. 
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Unfortunately success in present day fruit growing cannot be 
guaranteed unless the necessary steps arc taken to prevent or 
control specific pests and diseases. The only certain way of 
doing this, as things are at present, is by spraying ; and spraying 
involves the use of considerable quantities of water. Once 
apple trees are established they require several sprayings a year 
and each of these will require anything from 150-800 gallons 
of water per acre. Calculating a minimum of five sprays every 
year with an average consumption of 250 gallons per acre, 
something like 1,200 gallons of water per acre will be required 
annualh for such fruit. You cannot plant fruit on the assump- 
tion that, by engaging in old and new nutritional devices, a 
pestless and diseaseles^- era will dawn. 

(iv) The advisability of having good roads leading to a 
farmstead is self-evident, so too is the advantage of a railway 
station within easy reach. 

SOIL. 

fruit may be grown with success under a wide range of soil 
types derived from different geological materials. Whether or 
not a soil is suitable for one or other of the commercially grown 
fruit crops depends primarily upon certain physical factors. 
The most important of these are (i) Depth, (ii) Drainage, (iii) 
Texture. Difficulties are often experienced in the growing of 
fruit crops because there are various faults in the mineral status 
of a soil. Fortunately little trouble is experienced in this 
country from the presence in the soil of excessive amounts of 
any mineral substance, Tro .bles due to deficiencies of par- 
ticular mineral constituents, especially Potash, are both wide- 
spread and common. While unsuitable soil conditions due to 
mineral deficiencies can be put right b> appropriate treatments 
(see Chapter VJ), adverse physical co;iditions can seldom be 
corrected to any marked extent. 

It is now possible, as a result of a number of fruit soil surveys 
to assess fairly accurately the minimum soil requirements of 
any fruit crop. DilTercnt crops have different minimum 
requirements in this respect and so it happens that soil that is 
unsuitable for one fruit crop is not necessarily unsuitable for all. 
(i) Depth. 

By virtue of the fact that there are very great differences in 
the depths of weathered soil (i.c. soil that has come under the 
ameliorating influences of the weather), some are more suited 
fox the growing of large tree fruits than others. Very shallow 
soils, that IS those of less than ten inches in depth cannot be 
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regarded as satisfactory for any fruit crop, because not only 
do they afford little room for root development, but they are 
also invariably subject to drought during the Summer months. 

Shallow soils yielding 10-18 inches depth with good conditions 
of drainage and texture are suited to small plants such as 
strawberries and small trees such as Cordons and Dwarf 
^ramids (sec p. 46). More than 18 inches of weathered soil 
is desirable for the general run of tree fruits such as apples, 
pears, plums, damsons and cherries and for soft fruits such as 
blackcurrants, gooseberries, redcurrants, raspberries, logan- 
berries and blackberries, although less depth is needed with 
heavy textured soils than with light ones. Cherries function at 
their best when planted where there is no impediment to the 
development of large trees, so that for them not less than 30-36 
inches of weathered soil are acceptable. 

(ii) Drainage. 

The state of the natural drainage of a soil is at least of equal 
importance with soil depth. A deficiency or excess of water 
in a soil is a limiting factor governing the well-being of any 
fruit crop. » 

Fruit crops generally can be said to favour good drainage 
and this implies that soils subject to extremes of wetness and 
dryness should be avoided. Fortunately some fruits are 
tolerant of poorer drainage than others and, furthermore, a 
higher water table is permissible for fruits that do not require 
deep soils. Cherries, dessert apples, raspberries, redcurrants 
and gooseberries require well-drained soils wiicrcas plums, 
damsons, blackcurrants, loganberries and several sorts of 
culinary apples w'lll thrive under conditions of only moderately 
good drainage. Blackberries and pears succeed under far less 
satisfactory drainage conditions than those needed for most 
fruit crops, but there must be ample soil moisture during the 
summer months. Strawberries require good drainage for the 
top 6-9 inches, but will thrive where there is a high wetter table, 

'ITie question naturally arises when a soil is too wet for the 
successful cultivation of a particular fruit crop on an otherwise 
suitable site as to whether sufficient improvements in drainage 
can be brought about by artificial means. 

There arc strict limitations to the good that can be done by 
artificial drainage. The diversion of spring water through land 
pipes to conduct surplus water away from locah/.ed wet spots 
is oftinies a both practicable and valuable expedient. Sub- 
stantial improvements may also be brought about by pipe 
draining poorly drained deep soils, especially when they are 
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intended for the small growing soft fruits. Deep pipe draining 
on shallow soils is of doubtful value especially when the pipes 
are deeply embedded in underlying material, subsoil or rock, 
that is to all intents and purposes impervious to water. Pipe 
draining for tree fruits is only partially satisfactory on account 
of the frequent dislodgement of pipes occasioned by the tree 
roots. Land furrows may often be employed with good effect 
to conduct surface water away with the least possible delay. 

Jn general, a soil should possess the natural and inherent 
Giainage requirements necessary for the growing of a particular 
fruit crop and only in borderline instances is it w ise to anticipate 
that any artificial systems will effect sufficient improvement to 
raise the standard of the land to the minimum required. 

(iii) Texture. 

Soil texture, although important, is of less importance than 
soil depth and natural drainage. Given suitable depth and 
drainage, most fruits will succeed on soils ranging from easily 
worked sands to heavy clays (technically, loamy sands to clay 
loams). Nevertheless there are certain fruits concerning which 
soil texture is an important consideration, and some soils the 
texture of which is unsuited to the successful development of 
particular fruits. Cherries do not thrive on heavy textured soils. 
Strawberries and raspberries should generally be favoured with 
light, easily worked soils. A small-growing plant like the straw- 
berry demands conditions that readily lend themselves to the 
control of weeds from early spring onwards until autumn. A 
soil, even if it is sandy and easily worked, is generally unsuited for 
fruit crops when clay occurs iX a depth of less than three feet. 
Strawberries are a possible exception, but even they should be 
avoided if there is only a thin layer of sandy material, because 
drainage irregularities may occur under >uch conditions. 

KINDS OF FRUIT AND SOIL REQUIREMENTS. 

The kinds of fruit that are normally grown by the commercial 
fruit powers of this country have already been mentioned. It 
is fitting therefore at this stage to list these various fruits to 
indicate a minimum standard of soil condition required by each. 
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MINIMUM STANDARD OF SOIL CONDITIONS REQUIRE! 
BY DIFFERENT KINDS OF FRUITS. 


Kind of Soil. 


Kind of Fruit 




Depth 



and Remarks. 


in 

Drainage. 

Texture. 


inches. 



Tree Fruits. 

Cherries 

Apples (Dessert), hor wide 

30 

Very Good. 

Light-Medium. 

planting . . 

18 

Good. 

Light-Flea vy. 

Apples (Dessert). For close 
planting (c.g. Cordons) . . 
Apples (Cooking). For 

12 

Good. 

Light- Medium. 

large-growing, sturdy- 
wooded sorts 

21 

Moderate. 

Light-He^ivy. 

Apples (Cooking). For 




small to medium-growing, 
slender-wooded sorts . . | 

18 j 

Good, 

tight-Hea\>. 

Plums . . . 1 

i 18 i 

Moderate. 

Medium- Heavy. 

Damsons . . . , i 

I 18 

Moderate. 

Medium-Heavy. 

Pears .... 

18 

Moderalc- 

laght-Heavs . 



1 Poor. 


Soft Fruits. j 

Raspberries . . . 

! i5 

i 

Good. 

/ 

Light-Medium. 

Redcurranti 

i 15 , 

Good. 

Light-Heavy. 

Gooseberries 

; 15 1 

Cjrood. 

Light-Heavv . 

Blackcurrants i 

i 15 i 

Moderate. 

Light-Heavy. 

Loganberries 

i 15 

Moderate. 

Light-Heavy. 

Blackberries ... ; 

' 15 

Moderate- 

Light- Heavy . 


1 

Poor. 


1 

Strawberries . . . . 1 

! 9 

1 

Good. 

Light-Medium 

j 


CHOKE OF FRUITS FOR PLANTING. 

It is seldom practicable for a grower to go m for all the kinds 
of fruit enumerated above. In addition to the likelihood that 
a grower may have a personal preference for particular kinds 
of fruit there are four main reasons that serve to limit choice 
to a few of the kinds. T he reasons for these limitations are ; 
(i) Suitability of soil, (ii) Situation, (iii) Labour considerations, 
(iv) General considerations. 
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(i) Suitability of Soil. 

To apply land to a crop for which it is more or less ideally 
suited should be regarded as a fundamental principle admitting 
few exceptions. The advantage of doing this is of equal 
importance where an extensive site of uniform soil conditions 
is concerned, as it is when the site is split up into small units 
of differing soil types. The soil on some sites is uniformly 
good, and all kinds of fruit under consideration could be grown 
there with success. However, many sites very well suited to 
the general run of fruits, may be unsuited to certain kinds 
which happen to require special conditions of soil depth, 
drainage and workability. For instance, strawberries and 
raspberries may be ruled out of question when the soil is very 
heavy. The cherry comes into a category of its own, and 
there are many otherwise good fruit sites where it would be 
unwise to attempt to grow cherries. The dessert apple too, 
must often give place to other crops, nevertheless there are 
many good fruit farms where cuiinaiy apples and plums arc 
the two main crops. 

(ii) Situation. 

Some sites, by virtue of their elevation, aspect, locality and 
other factors that define situation, arc belter suited to the 
earlier ripening fruit varieties than to others. Without question 
it is highly desirable that a grower should take advantage of a 
site’s natural potentialities in this direction. Not only is it 
generally unwise to grow the earlier ripening varieties of the 
various sorts of fruit on late sites; it may also be unwise to 
grow crops such as gooseberries, raspberries and blackberries, 
and possibly strawberries, which only command the best prices 
on the early market. 

With cherries and the soft fruits which are mostly harvested 
during the months of June and July, it "s important to have 
situations affording relatively dry harvesting conditions. The 
skin of ripe or neaily ripe cherries is apt to split after rain and 
a crop can easily be ruined in this way. Before embarking upon 
cherry growing on any site, one should first be assured of good 
average harvesting conditions. As for soft fruits, in particular 
those kinds which cannot be harvested by one but by several 
pickings, e.g. strawberries and raspberries, there may be great 
difficulty from the weather. 

(iii) Labour Considerations. 

No crop should be planted unless there is good reason to 
believe that the necessary labour will be forthcoming, both for 
production and harvest. The successful harvesting of soft 
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fruits entails the provision of a plentiful supply of temporary 
labour, and because most soft fruits are in season more or less 
at the same time (i,c. during July and August) the number of 
different kinds that can be grown and the acreage that can be 
devoted to each, is governed by the labour force available. 
Though this is true of all fruhs, it is especially so of kinds that 
are quickly perishable because they allow only a small margin 
of time for harvesting and marketing in good condition. 

When embarking upon soft fruit growing without previous 
experience, it is wise to limit the choice of crops to a few sorts, 
say gooseberries, strawberries, blackcurrants and raspberries 
and to devote only a small acreage to each, say 1-5 acres. By 
so doing it is possible to begin harvesting early in the season 
and to retain the same gang of labour for a long period. Early 
green gooseberries are the first on the list for harvesting and 
strawberries follow and then in turn come blackcurrants and 
raspberries. Blackcurrants and raspberries arc harvested over 
the same period but fortunately most sorts of blackcurrants 
will hang on the bushes for several days when ripe without 
deteriorating and can be harvested between successive raspberry 
pickings. C^re must be exercised in the selection of varieties 
of the different kinds in order to establish a satisfactory cropping 
sequence (see recommended varieties pp. 54 60). 

(iv) General Considerations. 

On personal giounds some growers have a preference foi 
growing certain fruits as distinct from others. Fortunately, 
success in fruit growing is not conditional upon growing several 
kinds. In fact, it is far more probable that a prospective 
grower will succeed better by confining his attentions to only 
a few kinds. Some of the most successful fruit growers in the 
country are concerned in the cultivation of two or three kinds. 
In general, the larger the enterprise the fewer the kinds that 
are wanted and the greater the degree of specialization. 

Some growers embark upon soft fniit growing with the 
intention of making this a permanent occupation, whereas 
others do so only as a temporary measure until tree fruits begin 
cropping. The latter category should limit choice to the short 
term soft fruit crops such as strawberries, raspberries and 
blackcurrants. There is a third type of grower who is always 
tempted to indulge in soft fruit growing at times when the 
market is good, little thinking that many others are doing the 
same thing and that the market supply will have greatly in- 
creased by the time his are in full cropping. This policy in 
reverse is likely to be much more effective, but as it stands must 
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be deprecated unless there is good reason to believe that 
saturation point will not readily be reached. 

THE MAIN PERIODS OVER WHICH THE DIFFERENT 
KINDS OF FRUIT ARE HARVESTED. 

Gooseberries . . . . May-JUNE-July. 

Strawberries . . . . JUNE-July. 

Cherries .. .. .. JUNE-Aug. 

Blackcurrants .. .. JULY. 

Redcur rants . . . . JULY. 

Raspberries . . . . JULY. 

Loganberries .. July -AUG. 

Apples . . . . . . July-Aug.-SEPl\--Oct. 

Pears . . . . . . July-AUG.-SEPT.-Oct. 

Plums and Damsons . . July-ALJG. 

Blackberries . . . . AUG.- Sept. 

{The names of months printed in capitals indicate the peak of harvesting). 


B* 



CHAPTER II 


PLANNING AND PLANTING 

The planting of fruit should be done on well* 
conceived plans. Suggestions are made for the 
acreage allocation of a hundred acre mixed 
fruit farm. Methods of growing and types of 
trees must be chosen^ planting material secured^ 
planting distances and planting arrangement 
determined, and the soil prepared for planting. 
The protection of trees and crops must be 
secured. The marking out of the site, the actual 
planting operation and the provision of supports, 
where necessary, are parts of the initial planting 
requirements, A careful selection of varieties 
is essential. Several other factors affect planting 
plans ; such are pollination and interplanting, 
and these are discu^ssed. 


SECTION 1 

4CREAG K, M A 1 ER I AL, VARIETI ES AM ) ARRANGEMENT. 

Although not essential, it is normally considered good 
practice when developing a new' fruit holding to devote a 
propoition of the acreage to soft fruits and arable crops or 
temporary grass leys and the remainder to tree fruits. The 
reason for maintaining a small arable and grass acreage is 
because frequent changes of soil are required for short term 
crops such as strawberries and raspberries on account of 
diseases to which the> are subject. The soft fruits will require 
most labour from June to August, the harvesting period, 
whereas the tree fruits will need most from August to October 
(sec p. 41). Although it is wise to avoid undue fluctuations 
in labour commitments no plan can avoid there being certain 
rush seasons. It must be appreciated that any suggested plan 
for planting, no matter how sound from the standpoint of 
balance and labour, is arbitrary, because considerations of soil, 
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situation, size of field units and personal factors make it 
necessary to consider each farm and each field separately 
according to its merits. 

Successful planning for the future is, in the writer’s opinion, 
dependant upon four primary factors, viz. (i) Suitability of soil 
and site, (ii) Choice of suitable market varieties, (iii) Large 
enough units to afford relative ease of management, (iv) Storage 
and marketing facilities. 

(i) For considerations concerning soil and site see Chapter 
I (pp. 33 -40). 

(ii) For considerations concerning choice of suitable market 
varieties sec Chapter II (pp. 56-60). 

(iii) The large unit has a very great advantage over the 
small unit especially for tree fruits. This is largely due to the 
increasing tendencies towards mechanization and standardisation 
of produce. Tn general, small units do not lend themselvei^ to 
an efficient employment of mechanical power, and the advantage 
of reduced production costs cannot be reaped to the same 
extent as with large units. There is no real justification for the 
belief tliat by increased specialization on the small unit, 
increased crops will result to compensate for the increased 
costs of management, though it may be true during the early 
years cither because of the large number of trees planted per 
acre or on account of various systems of intci planting, but later 
on the advantage goes to the planting lay-out which provides 
that adequate space which contributes towards ease of 
management. 

(iv) In order to secure the most fiivourahle market for late 
apples and peais, a grower should be in a position to hold a 
fair proportion of his crop in storage so that it can be dispatched 
at tlie most propitious time. Tt might be argued that as in- 
creased storage space on a holding became available to fmit, 
the price margin was not likely to vary so much as when the 
storage accommodation was small. This may be true but the 
business mind will not be slow to grasp the many advantages 
to be gained by spreading the marketing of his crop over as long 
a period as possible. 

It is doubtful whether modern storage and packing facilities 
are to be justified on a production of less than 30,000 bushels 
(600 tons approximately) of apples and pears. This figure 
should represent the production of 60-120 acres, although 
greater weights than this can be expected from some varieties. 
There should be storage space for at least one third of the 
30,000 bushels and this would suggest that a fruit holdin 
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should have something in the region of 60 acres devoted to 
acceptable storage varieties of apples and pears. Supjx)sing 
less than this is contemplated and it is clearly evident that the 
provision of storage and marketing arrangements for personal 
use are out of the question, a grower would do well to seek 
facilities in co-operation with other growers. 

PLAN OF DEVELOPMENT FOR A 100 ACRE 
FRUIT FARM. 

Given suitable conditions of soil and site and the assurance 
of an adequate supply of labour, the following may be regarded 
as a suitable lay-out for a 100 acre farm. 

SOFT FRUITS. 

Plus arable 0-25 acres ; could be allocated on the following 
lines : - 

Gooseberries. 0-2 acres in early situation or for early 
labour, 

Strawb<.Tries, 0^-6 acres on easily woike^ soils and for 
preference in an eaily situation. 

Raspberries. 0-6 acres on easily worked soils. 

Blackcurrants. 0 12 acres preferably on medium to heavy 
soils. 

Rcdcurrants. 0-2 acres on light to medium soils when 
raspberries are grown but no black- 
currants. 

Loganberries. 0-4 acres on medium soils if no raspberries 
are grown. 

Blackberries. 0- 2 acres on medium to heavy soils in an 
early situation. 

Arabic or Grass. 0-12 acres. 

TREE FRUITS. 

75- 100 acres could be allocated on the following lines : — 

Cherries. 0-10 acres. These should only be planted 

under suitable soil and climatic conditions. 
Tree fruits such as plums and soft fruits 
such as strawberries may be planted as 
an intercrop. 

Plums. 2-10 acres. 

Apples and Pears. (Early-Midseason) I )-20 acres. 

Apples and Pears. (Late) 40-60 acres. Suitable storage 
varieties. 
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It is not intended to suggest that some of all the ditferent 
kinds of fruit should be chosen, in fact it is preferable especially 
in the case of soft fruits to limit the choice to only two or three 
kinds. Efficient planning is not finished with the allocation of 
specific acreages to particular crops. The provision of planting 
material, decisions regarding planting distances and selection of 
varieties, tlie preparation of the land and the protection against 
wind and animals are all essential preliminaries to the actual 
planting operation. 

CHOOSING THE GROWING METHOD AND TREE TYPE, 

With soft fruits there is little difference from farm to farm 
either of growing methods or of planting distances, except for 
loganberries and blackberries, where difi'crent methods of 
providing support for fruiting canes do account for some 
difference in cultural technique. Similarly cherries, plums, and 
damsons afford little opportunity for any but the orthodox 
method of culture. As for apples and pears, considerable 
differences occur in respect of form of tree, planting distances 
and cultural technique. It is proposed at this juncture to 
tabulate the various growing methods and tree types of 
commercial significance. 

SOFT FRUITS. 

Strawberries. Small plants called “ runners ” (see pp. 51), 
arc planted in rows (see p. 264) both rows 
and plants occurring at regular distances 
apart. 

Blackcurrants. As bushes in rows, both rows and bushes 

Rcdcurrants. occurring at regular distances apart, (see 

Gooseberries. pp. 51, 263). 

Rcdcurrants. As bushes usually with short stems, referred 

Gooseberries. to as “ leg ” (see p. 263). 

Blackcurrants. As bushes with no stem, referred to as 
“ stool ” (see pp. 49, 263), 

Raspberries. As rooted canes to form stools (see p. 263). 

Loganberries. As rooted tips to form stools (see pp. 51, 

Blackberries. 265) planted at regular intervals both in the 
rows and between the rows. 
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TREE FRUITS. 

These all have a main stem, when the stem is short, i.e. not 
moie than 3 feet tall before a branching head is formed, they 
are referred to as “ Bush ” trees. When the main stem of a 
tree is taller than 3 feet, but not more than 5 feet, it is called 
“ Half-Standard ’* ; and the term “ Standard is used for trees 
with stems of between 5-7 feet tall. In addition to the Bush, 
Half-Standard and Standard trees there are Oblique Cordons 
and Dwarf Pyramids. The Oblique Cordon has a single 
sloping stem and this stem is furnished with lateral development. 
The Dwarf Pyramid has a central, erect stem which may be as 
much as 6 feet tall and tliis stem is furnished with numerous 
short branches over its entire length, save at the very base. 
The longest branches which are nearest the base are seldom 
more than 3 feet long. One year old trees are generally called 
“ maidens.” A maiden tree may have a single, clean stem, or 
it may have a number of side shoots in which case it is referred 
to as a ” feathered maiden.” For trees that have been pruned 
to form a branching head, the term ” One Year Headed Irecs ” 
or ” Two Year Headed Trees ” are employed depending on the 
age of the head. For two and three year old trees that have 
not been pruned, the terms two and three year old ” Whip ” 
is used. 

Apples. These are grown as Bush, Half-Standard, Standard, 
Cordon and Dwarf Pyramid Trees. The Bush is the form of 
tree that is commended for the most general commercial 
application especially for dessert apples and sons that make 
relatively small trees. For sorts that normally form large trees 
<e.g. Bramley Seedling on Rootstocks other than Type IX see 
p. 84) cultural difficulties arise when grown as Bush, and because 
of this the Half-Standard tree is favoured. 

Standard trees arc best planted when it is intended sub- 
sequently to apply to grass to be grazed by livestock. 

Cordon and Dwarf Pyramid trees have only limited com- 
mercial application, since they seldom offer greater prospect of 
increased crops per acre over the bush type and they are 
established at a considerably greater capital outlay. Care 
should be taken not to devote deep, fertile soils to these forms 
in view of difficulties that will be experienced as a result of 
vigorous growth, a condition that should be avoided with close 
planted trees. Soils that are not conducive to vigorous growth, 
but arc suited to the production of small trees (e.g. well drained 
but relatively shallow soils) should be favoured for the Cordon 
and Dwarf Pyramid types. Furthermore, success is conditioned 
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by the employment of rootstocks that arc sufficiently dwarfing 
in their effect (see p, 82). 

Fears. Similar forms of tree can be employed for pears as 
for apples and in common with this crop the bush type lends 
itself to the widest commercial application. In point of fact 
they have only limited application as Standard or Half-Standard 
trees,, since pears are normally best under arable conditions and 
on Quince rootstocks (see p. 87) and this form of rootstock is 
not ideally suited for the establishment of big trees. When 
pears are grown in situations subject to spring frosts, trees on 
tall stems have an advantage over the bush type ; individual 
rows of Standards can also be useful as wind breaks (see p. 67). 
Soil of medium depth is needed for Cordons and Dwarf Pyramids 
since the growth restriction requned by apples is not so desirable 
for pears. 

Plums and Damsons. The Half-Standard tree is the most 
satisfactory form for these fruits especially when it is intended 
to maintain them under arable conditions, the state most 
generally suited for them. With many plum varieties a drooping 
or spreading nature is taken by the branches, especially when 
the crop is being borne, rendering them, in the main, unsuitable 
for commercial development as bush trees because of cultivation 
difficulties. However, when it is intended to apply to grass 
management grazed by sheep, both plums and damsons when 
employed as an intercrop, say between cherries, are grown as 
Standards. 

Cherries. The commercial form of tree most generally 
accepted for this crop is the Standard. This is because the 
lower branches of several varieties take on a drooping habit 
and it has been the usual custom to apply cherries to grass 
management, the grass being grazed by sheep. 

A modern trend is to have shorter stemmed trees for orchards 
where it is intended to mew the grass rather than to graze, 
and the Half-Standard tree can be recommended for this type 
of management. In the main. Bush trees cannot be recom- 
mended except for a few of the erect or small growing trees, 
e.g. Governor Wood, Frogmore, NapoFon, Emperor Francis 
and Waterloo. 


PLANTING MATERIAL. 

It need hardly be stressed that well-grown and well-rooted 
material has a decided advantage over mediocre and poor 
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materiaL Not infrequently material that is poor at the outset 
remains poor, but the least that can be said against it is that 
it represents a loss of time to the grower. 

Specifications. All specifications should give the name of 
the variety required and usually the age and the stage of 
development (for rccomniendcd varieties see pp. 56-60). 
Specifications for tree fruits should also include rootstock name 
or type number (for particulars regarding rootstocks see 
Chapter III, the reader would be helped at this stage by 
familiarising himself with this Chapter). 

SOFT FRUITS. 

Blackberries. 1 or 2 year Rooted Tips. 

Blackcurrants. 1 or 2 year Bushes (certified free from 
reversion (see p. 212). 

Gk>oseberries. 2 or 3 year Bushes. 

Loganberries. 1 or 2 year Rooted Tips. 

Raspberries. Well-rooted Canes (certified virus free) (see 
p. 217). 

Redcurrants. 2 or 3 year Bushes. 

Strawberries. Runners (certified virus freS) (sec p. 219). 
TREE FRUITS. 

Apples. (For Cordons and Dwarf Pyramids) Feathered or 
non-fcathcred Maidens (see p. 174) on No. IX rootstock. 

Pears. (For Cordons) Maidens on Quince A, B or C 
rootstocks. 

Apples. (For Bush trees) (i.e. trees with a short stern 1-3 
feet higliK 

In the case of feathered or non-feathered Maidens or 1-2 year 
Headed trees (i.e. trees with partially formed heads) on root- 
stocks Nos. IX, VII, 11, 1 or XVI the length of stem required 
should be stated for Headed trees and the minimum height for 
Maiden trees should be 30 inches. 

Pears. (For Bush trees) : Maidens or 1-2 year Headed 
trees on rootstocks Quince A or B are required except for 
incompatible sorts which should not be worked direct on to 
Quince (see p. 82). For incompatible sorts either double 
worked trees or Thorny Pear rootstocks are required. The 
length of stern required should be stated in the case of Headed 
trees and the minimum height for Maiden trees should be 
27 inches. Tt is preferable to have certain varieties on the 
Quince C rootstock (see p. 88). 

Apples. (For Half-Standards and Standards) ; Two year old 
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Fig. 1 
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Whips (i.e. single stemmed two year old trees) or 1-3 year 
Headed trees on No. XVJ rootstock are needed. Height of 
stem required should be stated. 

Pears. (For Half-Standards and Standards) : Two or three 
year old Whips, or 1-3 year Headed trees on Thorny Pear arc 
employed. Seldom advised except for protecting bush pears 
against wind injury. 

Plums and Damsons. (For Half-Standards) : Maiden trees 
or 1-2 year Headed trees on various named rootstocks arc used 
(see p. 90). Height of stem required should be stated. The 
minimum height for Maiden trees should be 5 feet. 

Cherries. (For Tall Bush, Half-Standards ot Standards : 
Requirements arc one or two year Head grafted trees on 
Mazzard FI 2/1 or on wild Mazzard (i.e. Gean) (see p. 91). 
As yet the acreage devoted to short stemmed cherries is small 
chiefly due to the fact that sheep are mostly employed to keep 
the grass short. With the advent of the gang mower, it is to 
be expected that the acreage of shorter stemmed trees will 
increase. Care should be taken not to have a shorter stem 
than 41 feet for spreading varieties such as Earl;^ Rivers, whereas 
3 feet is acceptable for erect growing sorts. Figs. 1 and 2. 



Fig. 2 
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PLANTING DISTANCES, 

The suggestions made below regarding suitable distances at 
which the various fruits should be planted are based on what 
is considered the best commercial practice. Departures from 
these suggestions arc admissible when based on the particular 
needs of soil conditions or of tractors and cultivators. Different 
varieties even of tlie same sort of fruit differ considerably in 
size : this is due principally to differences of rootstock, soil 
and inherent varietal differences. It is necessary, therefore, to 
give a planting range on the assumption that the smaller more 
erect growing sorts will be given the closer planting distances. 
Purtherraore, the closer planting distances may be chosen even 
for the bigger growing sorts when they are planted under soil 
conditions that must restrict size. 


SUITABLE PLANTING DISTANCES (SOFf FRUITS). 


Kind of Ft uit. 

Fype or Form, 

Planting Distance in JFcet. 

Rows. 

Plants. 

Bushes. 

Stools 

Strawberries, 

Runners, 


1 li 


... 

Raspberries. 

Canes 

(>-8 

1 2 



*Redcurrants. 

1 BushCvS, 

6 8 

— 

4 

- 

* Blackcurrants. 

j Bushes. 

6 9 


4 


Gooseberries. 

i Bushes. 

’ 6 8 


6- 8 

- 

Loganberries. 

Stools. 

6 

1 

1 

i 

j 

- 

6-9 

Blackberries. 



Stools. 

1 

: ^ 

1 

1 

i 

1 1 

9 1 


* Sometimes the bushes are planted at the same distance apart as 
the width of the rows to allow for two-way tractor or horse cultivations. 
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SUITABLE PLANTING DISTANCES (TREE FRUITS). 


1 

Kind of Fruit. 

1 

; Type or Form. 

Planting 
Distance 
in Feet. 



Rows. 

Trees. 

Apples. 

Cordons. Dwarf Pyramids. 

6- 9 

4 6 

1 

„ (for *Quincunx 

Trees on Type IX Root- 
stock. 

Hush (Planting distance 

18-24 

18 24 

,, and foi Square 

Group 1, p. 57). 

i 


plants). 




,, (for rectangular i 

Bush (Planting distance 

22 r- 24 

15- IN 

plant). 

Group I, p. 57). j 

Bush (Planting distance 

1 

27 40 i 

27 40 


Group HI, p. 57). 
Half-Standard (Planting 

21-30 i 

21-30 


1 distance Group 11, p. 57). 
Half-Standard (Planting^ 

27-40 

j 27 ao 

Pears. 

1 distance Group HI, p. 57). : 

Cot dons. 

1 i 

; i 

- 6 -9 ! 

1 

1 

4 6 

„ (for Quincunx 

Bush. 

15 21 i 

15-21 

and for Square 


! 


plants). 

,, (for rectangulai ' 

i 

' Rush. 

18-22.J 

12 15 

plant). 

1 



Plums. 

Half-Standard (Planting 

18-24 

18-24 

1 

1 

distance Group IV, p. 58). 
Half-Standard (Planting 

24- 30 

24-30 

i 

Cherries. j 

distance Group V, p, 59), 

Tall Bush, Half-Standards 

30-48 

30-48 


and Standards. 




♦ The terms Quincunx, Square and Rectangular plants will be 
described under Planting Methods (see p. 53). 

Note: Varieties are grouped according to the planting distance they 
require. Readers will find that on page 57 planting distance 
group numbers are given for the varieties recommended for 
planting. 
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PLANTING METHODS, 

In general tree fruits are planted on what is commonly called 
the Square ” system. This implies that the rows and the 
trees in the rows are at equal distances apart. The trees of one 
row are held directly opposite the trees in the next, so that a 
square is formed by two consecutive trees in one row and the 
two nearest neighbouring trees in the next. A square plant 
has then one tree at each comer of the square formed by them ; 
when a tree is also planted in the centre of the square, the term 
“ Quincunx ” is used. 

For a plant of permanent trees the square plant is a good 
one. In order, howeveT, to put orchard space to good use 
during infancy, it is a common practice to plant twice as many 
trees as will be ultimately required and to dispense with one-half 
of them when conditions of orchard space and general manage- 
ment demand. When such a course is followed the “ Quincunx ” 
plant should be favoured for planting in the first instance since 
when one-half of the trees is dispensed with, a square plant is 
then obtained for the permanent trees (see Diagram p. 55). 
Supposing a start is made with a square plant the removal of 
one-half of the trees produces the quincunx pattern for the 
permanent trees. The change over from one form of plant to 
another inevitably alters the directions in which cultivations 
proceed. In view of this, the direction of tree rows should be 
determined by the permanent trees. The best direction for 
tree rows when other conditions satisfy is North-South, 
although it may he necessary to modify this in relation to the 
shape of the held, the gradie' T, or other factors. Tt is un- 
satisfactory if as a result of faulty planning, the permanent lay- 
out provides less convenient directions for cultural management 
than were proviacd by the temporary rees. Hence it is a 
sound policy to plan to secure for the pernianen! trees the 
maximum benefits of cultural management. 

A system which could be conveniently called the 
“ Rectangular ” system has much for commendation especially 
to growers who intend to employ mobile spraying outfits 
(see p. 204). Jt has not yet been widely adopted but there is 
an increasing tendency to provide for mobility in an orchard ; 
and it is naturally desirable not to re Iu^t the crop yield. 
Mobility for spraying, harvesting and cultivations means that 
adequate space is required between the rows. The provision of 
wide distances in the rows and between the rows means that 
several years must elapse before there are effective crops. The 
acceptance of a closer spacing in the rows than between the 
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rows would provide for case of management and reduce the 
period of waiting for a productive crop. For instance, a 
suitable spacing for a permanent plant with bush dessert apples 
of the Cox type under soil conditions likely to give rise to good- 
si^d trees would be 24 feet by 18 feet. A suitable planting 
distance where alternate rows are planted for a temporary 
period v^ould be 22 J feet by 15 feet. The extra 7 feet 6 inches 
in the wide row will give ample distance for spraying, harvesting 
and cultivations for several years. Once trees tend to be- 
come close in the 22 feet 6 inch direction, a 30 feel row space 
can be provided by eliminating alternate rows in the 15 
feet direction ; thus leaving the plant 22 feet 6 inches by 30 
feet. 


VARJEIIES F(JR COMMERCIAL PLANTING. 

In the writer's opinion a fiuit grower should plant as few 
varieties as possible to provide a suitable succession for labour 
(sec p. 40) and the trees should be only of the best of the 
accepted commercial varieties. Such varieties grown in quantity 
olTcr much better market possibilities than several varieties in 
small quantities. Nevertheless, some growers succeed w'ith 
varieties that do not meet with general acceptance and this 
success is due to specialist treatment or to local conditions that 
suit the variety. Growers should be w'ary of committing any 
considerable acreage to new varieties until they have reasonable 
assurance that they possess merits superior to those already of 
repute. There is, how'ever, much to be said for small scale 
trials of new', promising varieties. Raspberries, however, 
appear to be subject to fairly rapid deterioration and varieties 
that are the best choice for one decade can seldom be favoured 
for the next. Growers committed to this crop should be 
continually on the look out for new introductions of outstanding 
commercial merit in order to take advantage of the introduction 
before deterioration sets in. Usually the first planting of a 
relatively new raspberry variety has the longest and most 
productive life. 

In mentioning the varieties that meet with general acceptance 
no attempt is made to describe their characters but the cropping 
season whether early, mid>season, or late, and the category 
whether culinary' or desseit arc denoted. In the case of tree 
fruits, information is also given about the flowering season. 
Varieties of outstanding merit are marked with an asterisk *). 
Varieties suitable for growing as Cordons and Dwarf Pyramids 
are indicated with a dagger (tL 
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SOFT FRUIT VARIETIES. 

Blackberries. 

Bedford Giant. 

Black Diamond (also called 
Himalayan Giant). 

Parsley leaved Berry. 

Ashton Cross. 

Late season varieties of Blackberries are not acceptable 
because they clash with wild ones. 


Season Very Early. 
Season Early. 

Mid-Season. 

Mid-Season. 


Blackcurrants. 

Boskoop Giant. 
Seabrook’s Black. 
♦Wellington XXX 
♦Mendip Cross 
Westwick Choice. 
♦Baldwin (Hilltop Strain). 
Daniel’s September. 

Gooseberries. 

Keepsake (also called 
Berry’s Early). 
♦Careless. 

Lancashire Lad. 

♦Leveller. 


Season Early. 

Season Early-Mid. 

Mid-Season. 

Season Mid-late. 

Season Late. 

Season Earlyr culinary. 

Season Early to Mid-season, 
culinary. 

Mid-season, culinary, also 
used for dessert. 
Mid-season-late, dessert. 

It should be borne in mind that Leveller is not one of the 
earliest sorts. It is very sensitive to adverse soil conditions 
both from the nutritional and the physical aspects, but it is 
possibly the best commercial dessert sort. 

Loganberry, 

There are no distinct varieties of this fruit although many 
stocks are mixed with Phenomenal Berry, 


Raspberries. 

Mailing J. \ 
Lloyd George. J 
♦Mailing Promise 
Norfolk Giant. 


Season Early. 

Mid-season. 
Season Late. 


Of these varieties Mailing J. and Mailing Promise are recent 
introductions raised at East Mailing Research Station. 
Redcurrants. 

♦Laxton’s No. 1. Mid-season. 
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Fay’s Prolific. Mid-season. Some difficulty is 

often experienced in securing 
this variety free from ad- 
mixture with other sorts. 

Strawberries. 

♦Royal Sovereign. Season Early. 

Huxley Giant (also called Mid-season. 

Brenda Gautrey, Evesham 
Unknown, etc.). 

♦Climax. Season Late. 

Tardive de Leopold. Season Late. 

TREE FRUIT VARIETIES. 

Apples, (/) Dessert Varieties. 

Planting Distance Group (see page 52; 


Beauty of Bath. Season Early, Flowers Early. I, 

Miller’s Seedling. Season Early, Flowers Early. , I. 
l^ydeman’s Early Season Early, Flowers Mid- I. 
Worcester. season 

♦Worcester Pearmain. Season Early- Mid-season. I. 


Flowers Mid-season to Late. 

t James Grieve. Mid-season, Flowers Mid-season. T. 

fLaxton’s Fortune. Mid-season, Flowers, Mid-season 1. 

to Late. 

tRibston Pippin. Mid-season, Flowers Early. 1. 

t Lord Lambourne. Mid-season, Flowers Lady. 1. 

1 ♦Sunset. Season Late, Flowers Mid-season. 1. 

t ♦Cox’s Orange Season Late, Flowers Mid-season. I. 

Pippin. 

l^xton’s Superb, Season Late, Flowers Mid-season I, 
to Late, 

Cox's Orange Pippin and Sunset shi eld for preference be 
grown on a dwarf rootstock when employed for Cordon and 
Dwarf P>TamKi culture. 

(//) Culinary Varieties. 

Early Victoria (also Season Early, Flowers Mid- L 
called Emncth season. 

Early). 

♦Grenadier. Season Early-Mid-seasoi., Flow- II. 

ers Mid-seaso^i. 

Lord Derby. Mid-season, Flovers Mid-season 11. 

to Late. 

♦Bramley’s Seedling. Season Late, Flowers Mid-season. 111. 

Newton W^onder. Season Late, Flowers Mid-season 111. 

to Late, 
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King Edward VIL Season Late, Flowers Late. II. 

Crawley Beauty. (also used for dessert), Season II. 

Late, Flowers Very Late. 

Pfars. 

Clapp’s Favourite. Sea*;on Early, Flowers Late. 

t*Ijaixton’s Superb. Season Early, Flowers Mid-season to 

Late. 

tDr. Jules Guyot. Season Early, Flowers Mid-season to 
Late. 

t* Williams’ Bon Mid-season, Flowers Early. 

Chretien. 

Triomphe de Vienne. Mid-season Flowers, I^Larly to Mid- 
season. 

tFertilit>'. Mid-season, Flowers Late, 

t Durondeau. Season Late, Flowers Early. 

fBeurre Bedford, Season Late, Flowers Early. 

Beurre Hardy. Mid-season to Late, Flowers Late. 

t*Bristol Cross. Mid-season to Late, Flowers Mid- 

season. ^ 

!*Confercnce. Season Late. Flowers Mid-season. 

Doyenne du Cornice. Season Late, Flowers Late. 


Pi.UMS. 

PlantinK Distance Group (see i>age 52; 


*f^rly [.axton. 

Season Early, Flowers Eaily. 
Dessert and CuIina^>^ 

IV. 

*Czar. 

Season Early, Flowers L.atc. 
Culinary. 

fV. 

Belle de Louvain. 

Season F*arly-Mid-season, Flowers 
Late. Culinary. 

IV. 

♦Victoria. 

Mid-season, Flowers Mid-season. 
Dessert and Cuhnary. 

IV. 

Pershore Yellow 

Mid-season, Flowers Late. 

IV. 

Egg- 

Culinary. 


Giant Prune, 

Season Late, Flowers Mid-season. 
Culinary. 

IV. 

Monarch. 

Season Late, Flowers Early. 
Culinary, 

V. 

♦ Warwickshire 

Season Late, Flowers Early. 

JV. 

Drooper. 

Culinary. 


Pond’s Seedling. 

Season Late, Flowers Late. 
Culinary. 

V. 

♦Marjorie’s Seedling. 

Season Late, Flowers L^te. 
Culinary and Dessert. 

V. 
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The chief merit of Early Laxton plum is its earliness, 
attractive appearance and acceptable flavour, the chief draw- 
back is its susceptibility to ^ctenal Canker (sec p. 236), 
Many may criticize the selection of Czar as a variety of 
exceptional merit. The earliness of this variety, the regularity 
with which it crops and its resistance to frost are the main 
features that commend it. It should also be borne in mind 
that there has been a tendency of recent years to plant heavily 
with late varieties and to neglect the early cropping sorts. 
Both Czar and Victoria arc subject to tne Silver Leaf disease 
(see p. 234) and these like Early Laxton are subject to Bacterial 
Canker. 


Gages. 

Planting Distance Group tsec page 52; 


Early Transparent. 

Season Early, Flowers Early. 

V, 

‘‘Ouliin’s Golden. 

Season Early, Flowers Late. 

V. 

Denniston's Superb. 

Mid-season, Flowers Biidy. 

V. 

♦Cambridge, 

Mid-season, Flowers Late. 

V. 

Lax ton’s 

Mid -season, Flowers Late 

V. 

Only Gages with a good cropping record have been included 

in the above list. 



Damsons. 



Farleigh (also called 

Season Late, Flowers Late. 

V. 

Cluster). 

♦Shropshire Prune. 

Season Late, Flowers Late, 

V. 

Cherrirs. 



♦Early Rivers. 

Season Early, Flowers Early- Mid- 


season. 


Knight’s Early Black 

Season Early, Flowers Mid-season- 

(also called 
Circassian). 

Late. 


Early Amber. 

Season Early, Flowers Early, 


Governor Wood. 

Mid-season, Flowers Late. 


Nutberry Black. 

Mid-scason, Flowers Early. 


♦Roundel. 

Mid-season, Flowers Mid season. 


Frogmore Early 

Mid-season, Flowers Late. 


Bigarreau. 

♦Noir de Guben. 

Mid-scason, Flowers Early. 


♦Amber Heart (also 

Mid-scason, Flowers Late. 


called Kentish 
Bigarreau). 

Season L.aie. Flowers Late. 


♦Bigarreau Napoleon. 
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*Bradbourne Black. 
Gaucher. 

American Black 
Republic. 
Emperor Francis. 

♦Florence. 


Season Late, Flowers Late. 

Season Late, Flowers Mid-season-Late. 
Season Late, Flowers Mid-season-Late. 

Season Late, Flowers Early-Mid- 
sear^on. 

Season Late, Flowers Late. 


The successful establishment of a cherry orchard is being 
rendered increasingly difficult due to the disease Bacterial 
Canker (see p. 239), The varieties marked with an asterisk, 
with the exception of Bigarreau Napoleon and Biadboumc 
Black, are relatively resistant to this disease and most of them 
are markedly so. The very superior qualities of the Napoleon 
cherry entitles it to a place in a list of selected varieties although 
some responsible growers are rather less inclined to include it 
in present day plantings than was the case a few years ago. 
ThivS fact should serve to emphasize the necessity of planting 
only healthy trees. 


CONSIDERATIONS AFFECTING NAltlRE OF 
PLANTING PLANS. 

With soft fruits the chief factor affecting the planting distance 
is the size to which the various kinds and varieties grow. 
Secondly, the form of tractor and cultivator to be employed 
influence a decision because relative ease of management is of 
fundamental importance, it being better to plant a little w'ider 
than necessary rathei than suffer, early in the life of a plantation, 
the many disadvantages of having plantings too close. When 
fruits are planted nearer together in the rows than between, or 
where they are planted to form a continuous row e.g. rasp- 
berries, blackberries, the rows should, where practicable, run in 
a North-South direction, because this reduces to a bare 
minimum the shade effect of one row upon the next. Never- 
theless, this ideal is not always practicable ; for instance, on 
some sites it may be preferable to pul up with more shade 
rather than commit oneself to the difficulties in cultivation 
which short rows introduce (see p. 53). 

Some varieties of bush fruit when fully grown make bigger 
bushes than others, so that it is unwise to plant all varieties of 
the same kind of fruit at equal distances between the bushes. 
With gooseberries, the variety Keepsake makes a larger bush 
than the other three recommended sorts (see p. 56) and should 
not be planted at less than 7 feet apart and for preference the 
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square plant should be adopted (see pp. 52-55). The varieties 
Careless and Lancashire Lad do not make such large bushes as 
Keepsake and they are erect growing sorts ; whereas L-cvellcr 
which makes only a small bush has a very spreading habit, A 
suitable planting distance for these sorts is 6 by 6 feet. 

Blackcurrant varieties such as Boskoop Giant, Wellington 
XXX, Mendip Cross which make large bushes and have a 
spreading habit need about 9 feet between the rows, whereas 
large growing erect sorts such as Seabrook's Black and Westwick 
Choice only require about 1\ feet for satisfactory management. 
The varieties Baldwin and Daniel's September seldom need be 
given more than 6 feet between the rows since they form 
relatively small bushes (see p. 51). 

Of the Blackberry varieties. Black Diamond needs the 
maximum distance of 12 feet in the rows and the smaller growing 
Parsley Leaved Berry, Ashton Cross and Bedfordshire Qiant 
mav be planted at 9 feet. Since the canes of this fruit are 
trained to supports, the distance between the rows can be the 
same for all varieties, viz. 6 feet (see p. 51). 

Suitable planting distances for tree fiuits as for soft fruits 
are governed by the size to which the trees can be expected to 
grow under various soil conditions. The decision is com- 
plicated by the fact that tree fruits are grown on different 
kinds of rootstocks (see pp. 48, 80). Most tree fruits are 
propagated by budding or grafting and the portion below the 
bud or graft-union including the root is called the ‘‘ Rootstock.’’ 
With apples and, to a less extent, with pears and plums, the 
ultimate size to which a tree v 'lJ grow is greatly influenced by 
the rootstock and this, together with variety and soil conditions, 
will affect the choice of planting distance. 

With tree fruits it is often desirable U have more than one 
variety in the same plantation. If such varieties are to he 
planted in blocks at the same planting distance, it is desirable 
to choose sorts on rootstocks that form trees of similar size. 
When large growing trees are planted it is necessary to have 
them at wide distances apart and since they will take several 
years before they need all the space allocated to them, smaller 
growing trees that crop relatively early in life are oUen planted 
in between as a temporary plant, to be s. nipped as, and when 
the bigger-growing permanent trees require all the space. With 
precocious varieties of apples and pears it is preferable, within 
reason, to plant too near together in the first instance, than too 
far apart, although this cannot be said to apply to plums and 
cherries. Must varieties of apples and pears except the sorts 
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that make big trees, can be expected to yield productive crops 
within 4-6 years after planting, which is several years before 
they can be regarded as fully grown. By planting trees closer 
than they are ultimately required, several crops can be obtained 
from them before they become too close. Once they are too 
close, the scrapping (i.e. grubbing) of alternate trees provides a 
wider plant without reducing productiveness for more than one 
or two years (see p. 250). A system such as this is designed to 
ensure the maximum productiveness within the shortest time 
and for the longest period. The choice of very wide planting 
distances in the first instance is a factor that initially delays 
productiveness and in the event of the trees becoming too close 
during the course of years, the grubbing of alternate trees then 
leaves excessive distances between trees and a consequential loss 
of productiveness. For instance, if Cox’s Orange Pippin are 
planted on the square system at 18 by 18 feet and alternates 
are grubbed, the resulting distance is approximately 24J feet 
by 24^ feet whereas a choice of 2! feet by 21 feet would result 
m distances of 30 feet by 30 feet apart, which, under most 
conditions, is too wide for this variety. ♦ 

Of the apple varieties, Bramley’s Seedling and Newton 
Wonder require about twice the planting distance when grown 
on similar rootstocks and under similar soil conditions, as all 
the remaining varieties in the list of recommended sorts with 
the exception of Laxton Superb, Lord Derby and Crawley 
Beauty >vhich require distances rather less than three-quarters 
of that for Bramlcy (see p, 52). 

Most of the recommended pear varieties approximate in 
their planting requirements to those of bush apples of the C ox 
type as far as distance is concerned. If anything, the distance 
should be a little closer than wilder. Varieties such as Clapps 
Favourite and Doyenne du Comice requne about times the 
planting distance of the other sorts, say 22 feet as against 
1 5 feet (see p. 52). 

There arc big differences in the size of fully grown plum 
varieties. The largest trees, for which the widest distances are 
needed, include the gages, varieties such as Belle de Louvain, 
Monarch and Marjorie’s Seedling, and the recommended 
Damsons. The varieties Early Laxton and Giant Prune only 
need one-half of the distance required by the largest growing 
sorts whereas Czar, Victoria, Persbore Yellow Egg and War- 
wickshire Drooper need three-quarters (see p. 52). 

Since a choice of plum varieties may include some of the 
large growing sorts and some of the smaller growing sorts in the 
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same plant, it is preferable either to have wider rows for the 
large growing sorts and so afford them sufficient room in the 
cross row direction, or to have them planted wide enough to 
take an interplant of the smaller growing sorts. 

Although there arc considerable differences in the size of the 
various cherry varieties when they are fully grown, the planting 
distances arc determined by the largest growing sorts, since 
considerable mixing of varieties is necessary to provide for 
pollination and suitable picking succession. Most of the 
cheny varieties make large ticcs and smaller growing varieties 
such as Nutberry Filack, Bradbourne Black, Bigarreau Napoleon 
and Noir de Guben may be planted between them, provided their 
flowering periods overlap and that they are compatible sorts 
as far as pollination is concerned (see p. 105). So far as is 
possible, it is advisable to plant varieties to provide both for 
pollination and succession of harvesting. 

in view of the wide distance apart that cherries arc planted, 
growers invariably plant an intercrop and plums are often 
chosen for the purpose. Since both cherries and plums are 
subject to the diseases Bacterial Canker and Silver Leaf (sec 
pp. 234, 236) and since most plums deteriorate quickly when 
applied to grass, they cannot always be regarded as a good 
choice. With the advent of the gang-mower to cut the grass 
(see p. 113) m place of sheep for grazing, the interplanting 
of bush dessert apples is made possible because this crop 
is suited to grass management in soil capable of growing 
chenies. 

With all the tree fruits, plant*' plans must be made to cater 
for satisfactory pollination. This involves mixing varieties to 
a limited extent and in addition to having varieties that arc 
suitable for interpollination, they should Lj planted in a definite 
order, and respond satisfactorily to simdar spray treatments 
and similar management, generally. The question of pollinalion 
and rootstocks are dealt with in separate chapters where 
recommendations will be found concerning suitable planting 
plans for the various tree fruits (sec pp. 80, 90). 

SECTION II 

PREPARATION, PLANTING AND PROTECTION, 
PREPARATION OF SOIL. 

There are two distinct aspects of soil preparation, viz. : 
(i) soil cultivation and (ii) application of fertilizers and manure* . 
The detailed ireatmcnts required by the various crops are dealt 
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with in the sections on Soil Cultivation (Chapter V) and 
Manuring of Fruit Crops (Chapter VI). 

(i) Soil Cultivation. In general, planting out should be into 
clean cultivated soil, although the operation will be considerably 
eased if newly ploughed land is avoided and if the soil surface 
is reasonably level. Furthermore, since of necessity there is 
much treading of land that is being planted, the soil surface 
should be reasonably dry and crumbly (friable). At least one 
should endeavour to avoid planting out under wet, puddly 
conditions. Whereas most fruits can be planted with success 
as the first crop following old pasture, strawberries are 
likely to fail because of such pests as wireworm and leather 
jacket. The planting of strawberries should therefore be de- 
ferred for one or two years after the ploughing in of old 
pasture, 

(ii) Application of Fertilizers and Manures. For soft fruits 
and in particular for strawberries, it is essential to plant out 
into soil that is in “ good heart (i.e. soil that has been subjected 
to generous husbandry, that does not lack neither organic 
matter nor essential mineral matter and is of a readily ameliorable 
physical character). Whereas preplanting appli^tion of bulky 
organic manures should be made for strawberries, the application 
may be made immediately after planting for other soft fruits ; 
with tree fruits it is seldom necessary or desirable to apply 
organic manures at the time of planting or immediately after 
(sec pp, 1 29, 1 34). 

On the mineral side, steps should be taken prior to planting 
to correct deficiencies where they arc known to exist, particularly 
in respect of potassium and magnesium. When the grower 
does not know or is in doubt as to the mineral status he should 
submit a representative soil sample to the soil chemist of the 
Agricultural Advisory Province in which he is situated. Fruits 
generally are tolerant of a wide range of conditions and are 
known to thrive on both alkaline and acid soils, nevertheless 
care should be taken not to indulge in applications of lime 
without information as to soil conditions and the requirements 
of a particular crop (see p. 130). 

Over-grown grassland with a considerable mat of strawy 
material that is being clean cultivated in preparation for 
planting fruit requires the application of 3-5 cwts. of an 
inorganic nitrogen fertilizer such as “ Nitro-Chalk ” or sulphate 
of ammonia. If this is not done the strawy material is likely 
to take a long time to rot down and may contribute to a serious 
temporary nitrogen deficiency (see p, 122). 
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PROTECTION AGAINST WLND, LIVESTOCK AND 
RABBITS. 

Considerable damage can be done to trees by high winds, 
particularly by autumn gales, and loss of crop may be sustained. 
For young trees it is generally advisable to provide individual 
supports which usually take the form of tying each tree to a 
substantial slake that has been driven firmly m the soil. 
Staking is a post-planting operation and is dealt with below 
(see np. 74-79). 

Fidit which neighbours land that is used for grazing livestock 
or folding sheep needs adequate protection. This entails the 
piovision of a fence or hedge which is proof against straying 
animals. Apples and pe .rs normally require additional pro- 
tection against rabbits and hares and this entails the provision 
of a wire netting fence around the entire site or of wire netting 
guards around each tree. Rabbit smears, designed to acK as 
rcpellants are sold for painting onto the stems of trees, but 
these cannot be regarded as satisfactorv for very young trees 
because certain proprietary repellants effective against rabbits 
arc liable to stunt the dev'clopment of young trees with tender 
bark. There is much to be said for the wire netting fence 
surrounding a field, although care must be taken to keep gates 
shut and frequent inspection of trees is necessary during hard 
weather. Individual wire guards can be effective, although 
they have disadvantages, for instance, access right up to the 
tree stem is hindeied and this makes for cultivation difficulties. 
Furthermore, individual guards cannot be employed for short 
stemmed bush trees, since tiie piotcction allorded is not 
adequate when the stem is less than 11 inches high. Individual 
tree protection of the required height does, however, provide 
greater proof against injury than a field fence and it is essential 
to have it for young Half-Standard and Standard trees in grass 
orchards where the herbage is kept short by sheep ; otherwise 
considerable damage may be done by the animals. Individual 
tree protection usually takes tiic form of a tall wire netting 
sleeve fixed to a stake supporting the tree. If a heavy gauge 
small mesh (say 1-inch) wire netting is used, no fuuher support 
is needed, but otherwise a single strand of barbed wire should 
be wrapped two or three times spirally round the sleeve. 

A wire fence is supported by intermediate and key straining 
posts which stand about 5-6 feet above soil level. The height 
of the wire netting should at least be 5 feet with 4 feet above the 
soil, and 1 foot embedded in the soil, to fan outwards away 

c 
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from the enclosure. The portion above ground should be 
fastened by wiring to stout galvanized wire strands that have 
been strained and fixed to the posts. The wire netting should 
be of i inch mesh and of heavy gauge. At the top of the fence 
two barbed wire strands should be fixed, one within a few 
inches of the wire netting and the other about 6 inches higher, 
at the extreme top of the poi.ts. When this or a similar form 
of protection is adopted, it is also essential to ensure that the 
gates leading into the enclosure arc made rabbit-proof and that 
it IS the habit of all users to ^hut them. 

Since planting operations proceed during the winter months 
w-'hon damage by rabbits and hares is most likely to occur, it is 
necessary to erect a suitable enclosure before planting operations 
arc undertaken, unless the individual method of tree protection 
IS followed ; in that case, the ware sleeves may be put round 
each tree immediately after planting or around ail the nevv(> 
planted trees after each clay's planting. 

Individual wire guards for bush trees, arc made by cutting 
27-inch lengths from a roll of wire netting 3 feet wide. As with 
the wire fence a small 1-inch mesh is needed. FToni the strips 
of wire netting 27-inch sleeves can be made an».j^thc tw’o edges 
of a sleeve can tlien be fixed to a stake driven in by the side of 
each tree. The stake also forms a tree support to whicli the 
tree IS tied. When this form of protection is adopted, it is the 
usual custom to place a wire guard round each tree immediately 
after planting as a temporary measure, and die contplele 
staking, tying and living of the guard is done after all the 
planting is finished (see p. 74t 

Damage b> labbils or liaics to young trees not infrequently 
occurs after delivery to the farm and before the trees arc actually 
planted out in the field, d’he first necessary task upr>n receiv ing 
young trees is to heel them in. This is done by puiring the 
exposed roots in a trench and covering them with soil. 'rhe> 
should be heeled in as close together as practicable, after which 
they should he surrounded with ware netting. If the trees ^rc 
to remain lieeled in for any iengtli of time, it is wise to set a 
few mouse traps because mice are often responsible for much 
damage especiallv when straw is used to protect the roots. 

On exposed sites the establishment of a permanent wind 
screen or wind breaks is advised : if possible it is best to plant 
these a few' years in advance of the chosen fruit crop. The 
frequency and position of such screens will depend upon the 
contours of the planting site, and the direction from which 
protection is required. In the majority of cases where screens 
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are needed, they are to atTord protection from south-westerly 
autunLinal gales and the protection is then designed to lessen the 
strain upon the natural anchorage provided by the roots, and 
to reduce loss of crop and laceration of foliage. In some cases 
protection is needed against cold north-easterly winds during 
blossoming and so to provide more favourable conditions for 
pollinating insects. The minimum protection required, w'hen 
any is needed at all, is the single row windbreak skirling the 
tieid boundary, on the side or sides from which injurious winds 
blow. Such IS all that is needed for small units which, in spile 
of being exposed, lie reasonably flat. More than this will be 
required on large scale sites and those on a slope ; in such a 
case a single boundary windbreak may be valueless to fruit 
growing st^ne little distance away or to fruit grown at higher 
levels. Seldom is it necessary to have windbreaks nearer than 
100 yards apart except to satisfy peculiar topographical features. 
This much can be asserted : because one row of fruit trees, 
once established, affords a measuie of proicction for the next, 
trees to sonic extent become self protecting, furthermore, 
there are strict limitations that gradient imposes upon the 
practicabilit> of growing fruit on a paiticular site, botli from 
the standpoint of wind injury and of soil ciiltivaiions (see p. 34). 

The choice of suitable trees to ser\o as wind-screens is 
governed by (he kind of fiint grown and the height of screen 
required. Usually the most satisfactory screen is provided by 
taller growing fVuit tiees of the same kind of fruit. Thus for 
plums, varieties like Kentish Rush and BlaisJon Red arc 
favoured- For apples, Half-Standard and Standard trees of 
of similar varieties to tfiose pbintc,! (but on more vigorous 
rootstocks) can be used with good ctfect. Varieties making 
sturdy, erect growth and furnished with thick, sliffly-hcld leaves- 
not easily lacerated by vvnuL c.g. Worcester Pcarmain and 
Sunset as Half-Standards on Mailing No XVI rootstock, are 
especially suited as screen-rows ; and, incidentally, they may 
at times be employed to replace some of the polhnalor rows 
(see p. 98). The variety Bramley Seedling will also provide 
good screen-rows even taller than Worcester Pcarmain, but 
whereas it may be allowed to spread and till t:ic planting 
distance to form an effective screen in one direction, it may be 
necessary to prevent excessive spread in the other dn ection, 
F'or years, various varieties grown on Pear rootstocks (see p. 88) 
as Half- Standards such as Dr. Jules Guyot, Williams’ bon 
Chretien and Conference will form ideal screen-rows for bush 
orchards, although the leaves of the last named variety arc 
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torn rather easily by high winds. The variety Doyenne du 
Comice will make an ideal wind-break when grown as bush trees 
on Quince A or B rootstocks in view of its compact., tall, erect- 
growing habit, although the fruit from this sort is harvested 
very late in the season. When choosing fruit varieties as wind- 
breaks care should be taken, so far as is possible, to select sorts 
that are both suitable and fit into the general management 
requirements as a whole, especially m respect of pest and 
disease control. 

Sometimes taller-growing wind-bicaks are needed than those 
afforded by fruit trees ; this applies more particularly to those 
required on field boundaries. The erect-growing Lombardy 
Poplar, which only requires occasional Pollarding (i.e. cutting 
back severely to reduce excessive height) may be flavoured in 
preference to the widely planted Black Italian Poplar, for this 
latter, in view' of its spreading habit of growth, requires laborious 
cutting ever>' year. Where a form of screen is needed to afford 
protection against cold north-easrcrlv winds, an evergreen such 
as Thuya lobi commends itself, and it may be alternated, if 
necessary, with Lombardy Poplar or with Larch ; the Lombardy 
Poplar giving a basal screen and the Larch providing a tail 
wind-filter. The formation of a dense basal screen where cold 
air could collect should be avoided. 

PROTKCTION AGAINST DFRT. (Strawberries). 

By virtue of the fact that strawberries are liable to be splashed 
by soil in the event of heavy rain during the harvesting period, 
it is necessary to protect the fruit against this eventuality. 
This is done by laying clean straw (i.e. straw free of noxious 
weeds such as docks and thistles) to provide a mat on which 
the fruits will ripen. Hand application is necessary to tuck 
straw under (he spreadin.g fruit trusses. Normally 30 cwts. to 
2 tons of straw arc icquired per acie. 

Since a commercial ciop of strawberries is not borne during 
the first Summer after planting, no strawing is done at this stare 
but ii is customary and of some advantage to de-bhwsom 
during the first Spring (i.e. to remove all blossom trusses'. 

After harvesting a strawberry crop the straws may either be 
raked up and carted aw^ay or rendered loose and burnt in situ. 
In the event of the latter course being adopted quick-burning 
conditions are essential, and so is control over the operation. 
Of recent years some growers have left the straw and have been 
succe^ssful in cultivating with a ridging plough after harvesting. 
This may be even more practicable in the event of the straw 
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being “ chaffed ” (i.e. cut up into small pieces) in the first 
instance. In any case, the retention of straw renders necessary 
the application of additional nitrogen (see p. 122). 

MARKING OUT OPERATIONS. 

It will no doubt be appreciated that the various fruits arc 
planted in straight rows to facilitate the normal cultural 
operations. With most fruits this applies to both the up- and 
the dovvn-row direction as well as to the cross-row direction, 
"the most satisfactory lay-out of an orcfiard that provides for 
this two-way ease of cultural maiuigemenl, is one where the 
cross-rows i un at right angles to the up- and down-rows. Thus 
trees in one row are planted opposite to trees in the next 
row. 

1 lapluziird planting will not suffice to secure an arrangement 
of this description and it can only be done if a site is marked 
out prior to planting. Marking out implies that the i>osilion 
of planting is determined by measurement and it is usually 
indicated b> sticks pushed into the soil. 

First of till it should be borne in mind duimg the marking 
out operations that sutficient room at the field boundaries, or so 
called “ headlands must be left to allow for the cartage of 
fruit and the turning of tractors with iniplemenls. Aithougli 
only small trees are planted, the basis ot calculation is the fully- 
grown tree c^r bush. Asvsuming that 12 feet is sufficient turning 
room and cartage width, this figure should be added to one- 
half the spread-measurement that the trees or hushes will 
ocenpv when fully grown. Thus when trees are to be spaced 
at a 24 i'ccX by 24 feet plant on i .c assumplijn that the ultimate 
spread ot each tree will be 20 feet, a headland of 22 feet will be 
required (i.e. 10 feet plus 12 feet). 

A simple method of marking out for tree or bush fruit is to 
fix two key sighting posts. These posts a.e lixed to stand erect 
one at one end and the other at the other end of the first row. 
The longest and straightest field boundary is usually the best 
starting point after allowance has been made for the headlands, 
and this is determined by measuring from the boundary. Once 
the two key sighting posts are fixed, other short .>ticks will be 
fixed at frequent intervals in between. They are fixed after 
sighting them, to fall in straight line with two key sighting 
posts. Following this, a measuring chain or line is used to 
mark with small sticks the exact positions where trees or bushes 
arc to be planted (for recommended planting-distances sec pp. 
51. 52). After this, it is necessary to mark out two cross 



70 PLANNING AND PLANTING 

rows, one near to each end of the first row that is now already 
marked out. Both cross-rows should be at right angles to this 
(irst row. There are several ways of making certain that they 
are formed at right angles to it. Tlic usual procedure involves 
the use of a long measuring tape or chain and three sighting 
posts. Near to one end of ^hc first row' one of the small sticks 
that marks tiie position for * tree or bush is removed and in 
its place, one of the three sighting posts is fixed. On each side 
of this sighting post, a position along the first row is chosen 
to fix each end of the measuring chain or tape, liach position 
chosen should he an equal distance, say about 10-18 feet from 
the sighting post and one end of the measuring chain or tape 
should be fixed or held at one of them and the other end at 
the other. Next, the chain or tape is held in the dead centre 
and pulled taut by walking out into the field away from the 
111 si row'. At this point, which will he at right angles to the 
first row, the second siglUing po^t is fixed. The third sigliting 
post should then be fixed by sighting ii in line wilh the last 
and second sighting posts at the other side ot liie field, or as 
far distant as allows for good sighting. The second right angle 
ai the other end of the first row is obia!'nc\Wb> following-’ a 
similar proceduic and the two cross-rows are foirncd by rnarking 
out with sighting canes and then with small canes as desenbed 
for the first row. In Lins way positions for each low' are 
esiablished, and all that remains is fust to sight a few sticks in 
ime for everv row, in turn, and then lo measure, and mark with 
small sticks, the positions for planting. 

Maiking out strawberries is bed iionc w'ith the aid of a 
markci drawn by horse or tractor as is common for ccitain 
giccn crops. Tfic leeth of the marker set at tiie correct distances 
apart disturb the soil sutlicientiy to indicate the position of the 
TOW'S. Tins method can also be emplovcti lor marking rasp- 
berry, loganberry, blackberry. Cordon and Dwarf FNramid 
nnvs and some have used it successfully for other trims, 
including biisii tree fruits, by marking both down the rows 
and across tiie rows. 

Supposing trees or bushes are to he planted at wider disitanees 
iR one direction than the other, or are held tall by supports as 
is common with such fruits as raspbernes, blackberries and 
loganbcn ICS, the i('»ws should run in a north to south direction, 
if conditions of cultivation permit, and this particularly applies 
to C'ordons and Dwarf Pyramids. A north to south direction 
of row s ensures that no more than the minimum shade is cast 
by erne row upon the next. An east to west direction will be 
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chosen when it is intended to remove at a future date one-half 
of the trees originally planted, for this will then result in the 
wider-spaced rows running north to south. The slope of a 
field, the length of rows for cultivation making for a minimum 
of short-row work, are also factors which should be taken into 
account when deciding the best direction for the wide rows. 

PLANTING OPERATIONS. 

There are some fruits which should be planted to form a 
“ stool ”, this term is intended to infer that a number of shoots, 
rather than a single stem, are required to grow up from below 
soil level. This is a natural phenomenon in the case of rasp- 
berries, loganberries and blackberries but not so with black- 
currants, and in consequence this last-named fruit has to he 
planted relatively deep. Most fruits are planted on a “ leg ” 
principle and this infers that the branches are held above soil 
level on a single stem refened to as the leg ”, and, provided 
the roots are well covered with sod, they should be planted 
relatively shallowly. Strawberries do not fit into cither of the 
above categories. 

(i) Planting Strawberries. 

Plants of this fruit, or stiawbeiry ” runnert ” as lhc> are 
called, consist of roots, a few small loaves and a central 
“crown ”, or point from which growth tafes place, and froni 
which future leaves, blossoms and other crowns are tbrmed. 
I'he base of the young plant immediately above the roots is 
almost bulbous in appearance. When planting, the loots and 
the bulh'likc base should be covered with soil but the leaves 
and, most important of all, the crown, should he left to view 
above soil level. F^or preference the soil should be triable 
(crumbly) at plantmg-time rather than puddly and. most 
dctinitcly, it should not be dr>. Planting is best done with 
Ijowcls with the roots spaced and horizontal, rathei than 
bunched like a carrot and vertical. In spite of the fact that new 
adventitious roots arc eventually formed from the base of the 
crow n, reasonable care at tlie time of planting does help in the 
rapid establishment of the plants. The soil should be firmly 
pressed round the roots, rather than be tightly compacted. On 
light, sandy soils, planting is successfully done with a dibber, 
but this is not advised for compact soils where the sand particles 
are very small or w^herc the clay content is fairly high. Planting 
into newlv cultivated old pasture (sec p. should be avoided. 
Early planting (i.c. August to October) is best, although Spring 
planting is often practised. 
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<ii) Planting Fruits Grown as Stools. 

Blackcurrants, Kaspl)crries, Loganberries and Blackberries. 
Spades or forks arc required for planting these fruits and, as 
with strawberries, crumbly soil conditions are to be preferred. 
Blackcurrant bushes consist of one or more one-year old shoots 
that have grovs^n out from the original cutting or from the base 
of previously pruned side shoots (see p. 263). In view of this, 
and m order to obtain the “ stool ” effect, the bushes should be 
planted so that the base of each of the one-year old shoots is 
covered with sod. Raspberries, l.oganberrics ami Blackberries 
are planted so that the roots arc about 6 inches below the soil 
surface, thus all the basal “stool'’ buds, from which the 
production of future canes can be expected aie ^^overed with 
soil. Once the roots ase covered, the soil should be trodden 
himly, and aftei*wards a covering of loose sod should be placed 
over that compacted by treading. Some grovsers who are 
favoured with light soils, successfully plant cane fruits by 
standing them in the base of a plough lijnow before turning 
the next furrow to cover the roots. 

(ii?) Planting I ruits Crown with Legs. 

(a) Soft Fruits. Gooseberries and Redcurrants. 

(b) Tree Fruits. Apples, Pears, Plums, Damsons and 

< licrries. 

As With blackcurrants and similarly grown fruits, planting is 
best done vv'ith spades or forks under crumbly soil conditions, 
bruits that have been budded or grafted (see p. 265) near to the 
root portion of the rootstock, should be planted so that the 
point of union, or junction b. iwecn variety and rootstock, is 
slightly above sod level, say 2-3 inches. It is very important 
to pay special attention to this with apple varieties on dwaif 
rootstocks and with several pear vanetit on Quince rootstocks 
(notably 1 crtility and Doyenne du C oiT.xe). Seruuis manage- 
ment dilliculties and other disadvantages are likely to arise as 
a result of bringing the soil into contact with the stem of these 
varieties. This comes about when roots are formed from the 
stem of the variety, for in course of time this will cancel out 
the specific character imparted by the rootstock. Roots formed 
by a'^variety that has been budded or grafted are spoken of as 
“ Scion ” roots. Cherries are usually giw^u.d high on the stem 
of the rootstock so that no roots are formed from the scion 
Itself, but only from the stock on which it grows. For preference 
redcurrants and gooseberries should be planted with a short 
leg ”, say 3-6 inches, and this stands above soil level. When 
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the ** leg ” is tall for these fruits considerable casualties are 
likely to occur from cultivating operations and the bushes are 
prone lo be weakly. When redcurrants and gooseberries are 
grown as stoois» diflficulties in soil-cleaning operations are 
experienced and much time )S consumed in dealing with sucker 
shoots at tbe base of the bushes. Nevertiieless, the stool habit 
results in a moie rapid establisiiment of bushes and is preferable 
to a tall leg. With all the fruits dealt with under this heading 
and with those grown as stools, the planting should be firm, 
especially if it is done late, that is during late Winter and early 
Spring. For preference, planting should be done during 
November or December. 

Holes aie dug around the sticks previously tixed during the 
marking out operations ; the sticks being removed in the 
process. Some make use of a planting board to make sure of 
getting trees in exact alignment but this is lastidious and un- 
necessary, if it IS known that the marking stick occupied the 
central position of each hole. The planting is compleied by 
placing a covering of loose soil over the top of the compacted 
soil. 

Trees not c\acll> alike and someumes it v4il be wondered 
which way round to plant them. With budded maiden trees 
there is some advantage in planting so that the budded side of 
the rootstock is directed to'-vards the prevailing wind, and with 
older trce'> whevi one side has a greater number of shoots or 
branches than the othei, the side with the greater number 
should be directed towards the prevailing wind. 

Systematic root priming is not noccssarv when planting out 
young Iruit trees and bushes. It is necessary to cut away roots 
that arc broken and occasionally others th:U make for needless 
dilficuities when plan ting, 

it IS usual lo plant trees and bushes so that they stand erect, 
the only commercial cxccptums being the Cordon tree, the single 
main stem of which is trained to grow in a sloping laslnon. 
The Cordon tiee should be planted slightly on the slope, say 
10 degrees from \'citical and foi' preference the slope should be 
southwa rcK 

STAKING AND TYING ; AND SUPPORTS. 

Bush, Half-Standard and Standard Trees. 

Most fruit trees need some suppoit at the time of planting or 
soon after. Maiden trees may be left for a year, but trees that 
are planted with a head already formed should be supported 
with stake and tie during the season of planting. Stout stakes 
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of 2-3 inches diameter should be driven into the soil to a depth 
of about two feet. A single stake should be used for each tree 
and it should be driven in, for prefer ence, to stand erect within 
2-3 inches of the stem of the tree it is intended to support and 
on the south-west side. The length of the stakes will depend 
upon whether they arc to be employed for supporting Bush, 
Half-Standard or Standard Trees. In general, the above-grouno 
portion of a stake should be almost as tall as the stem of the 
tree it supports, but no abrasion of young branches or mam 
stem due to chaiing sh^ould be countenant:etl. There are other 
foirns of slaking in common usage but the one mentioned is 
possibly the most satisfactory whilst trees are \oung, before the 
branches have allaincd a size that makes for diiiiculty in diiviiig 
HI a stake to stand erec^ for most tiee^, staking onra; during 
the life Will sufhee if the stakes used are oi durable wood and 
sufTicienti> stout, 

Ifi the e\cut of having to slake Bush trees that have lu,vd.> a 
few years old, which rendeis .t diilicult to drive stakes in ncai 
ihc trees, it is best to drive the stake m at an angle of, say, 
about 60 degrees, ( acli slake shoo* l be driven in on the 
north-east side of a iiee, so that it crosses the mam stem and 
so that the lof) of the stake prolrudc^ on the south-west side. 

Seasoned Sweet Chestnut stakes are as satisfactory as any, 
and these should be pointed to facilitate their being driven into 
the soil. To ensure good life, thev should be pointed and the 
pointed ends should be steeped in builmg creosote whilst in the 
green wood state, fhe stakes should be allo'vcd to cool iii 
Tiie creosote to facililatc a deep penetmtion of the preset vative. 
Since a stake invanably break lirsl, at or near soil levcf it is 
very desirable that the creosote level should be above soil levcL 

The support is completed by tying a tree to its stake. Since 
it is anticipated that the trees will grow nd the stem diameter 
increase, forms of tiee-tics that do not Tlow for normal stem 
expansion should be avoided. Tree-lies should be subject, at 
least, to annual inspection and if necessary they should he 
renewed. When caic (T this kind n negleclcd it is not un- 
common to find trees that have been severely cfiecked in 
development if they have not actuall> died a result of 

strangulation caused bv ties t)ccoming too tight. rV method of 
lying that provides a form of cushion I f'h 'cen the stake and 
tree will be a goon safeguard against stem w,brasions. 

In normal times, reject cycle lyres can be obtained at very 
reasonable prices from the manufacturers for use as a tie 
material and perhaps better ifian these, reject motor tyre rim 
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tapes. In the case of tyres» the wire rims are first removed, 
and care is taken to cut clean rather than ragged. The treads 
may be employed for trees three years old and upwards and the 
two walls on either side of the tread may be used for trees that 
are younger than this. Thus a single tyre will provide three 
7-feet strips of tie material. A. tyre strip or rim tape is secured 
to the stake with the aid of large-headed roofing or felting nails. 
Having secured one end, at a point near to the top of the stake 
stake, the strip is passed diagonally between the stake and the 
tree, round the tree and diagonally back to the stake. Thus 
the two strands cross between stake and tree to form what is 
commonly known as the “ figure of eight '' tie. Before com- 
pleting the tie by nailing to the stake, the second diagonal 
strand may be wrapped round the first thus forming the cushion 
already suggested as well as giving stability to the tie, Tlie 
advantage of rubber ties of this description that are strengthened 
by canvas is, first, that they are durable, 2-4 years, and, second, 
that there is sufficient elasticity about them to avoid danger 
from strangulation. 

Various other materials can be used as tree-ties and indeed 
at limes have to be used. One that is favoured i^ several strands 
of thick cocoa-fibre string such as is used for tying hops, but 
stouter. It is fixed by tying. When this material is employed, 
it is advisable to guard against it subsequently cutting into the 
stem of the tree by first wrapping a thin strip of sacking round 
the stem. For tail-stemmed trees, two ties should be prcfeired, one 
near to the top of the stake and the other about ]ialf-wa> down. 

It is seldom necessary to provide supports for trees for more 
than 6-7 years. Apple trees in grass orchards that arc grazed 
by sheep require further protection, in addition to the support 
provided by stakes and lies. Usually the protection takes the 
form of a tall wire netting sleeve fixed to the stake (see p. 65) 
and around it a strand of barbed wire is wrapped spirally. 

Staking F^stablished Trees. 

Sometimes established trees require support, this especially 
applies to bush apples on Mailing Type IX rootstock and to 
certain bush pears on Quince rootstocks (p. 85). For large- 
sized bush trees with hea\w heads, the single stake is hardly 
adequate and added to this is the considerable difficulty of 
driving in a single stake near the main stem. The most suitable 
method to adopt is to drive in two stakes to stand erect, one 
on the north-west side and one on the north-east side, about 
9 inches on either side of the main stem. This will bring the two 
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stakes about 18 inches apart. These two stakes are connected 
by a crossbar, a strong flat-sided piece of wood to which they 
are nailed. The main stem of the tree, after protecting it with 
sacking or other suitable material, is tied securely to the crossbar 
with thick c^a-fibre string. The crossbar should be situated as 
high alongside the main stem as practicable, and it should be 
fixed on to the south side of each stake. 

Dwarf Pyramids and Raspberries. 

A.11 tall-growing Raspberries and Dwarf Pyramids on dwarf 
rootstocks need support. Stout sweet-chestimt stakes of about 
3-4 inch diameter and spaced at about 18 feet apart in the rows 
should be driven in to stand firmly erect, about 4 feet tall for 
Raspberries, 4-6 feet f >r Dwarf TN'rainids. It is advisable to 
have rather more substantial posts at the ends of the rows, 
which will serve to take the strain of taut wire or hop-string 
and to withstand knocks and brushes by cultivators. 

Support for the individual cancs of raspberries is provided 
either by tying them individually to a single wire strand which 
is strained and fixed to the tops of the stakes, or by two strands 
of hop-string that envelop the cane^ on either side of a row and 
are strained tight to the nearest stakes. The latter form of 
support tends to hold the canes together in clusters and must 
be renewed annually, but it has the advantage of dispyensing 
with the necessity of tying the individual canes. When the hop- 
string support IS being fixed during Autumn and Spring, it is 
wise also to tie together the strands on each side of a row every 
3-4 feet. 

For Dwarf Pyramids whicli ..rc destined to occupy the same 
site for several years, substantial and durable straining posts 
at the row ends are needed, old railway sleepers being very 
serviceable. Some favour angular or tuouiar steel uprights for 
the intermediate posts, whereas others ire content with stout 
chestnut slakes. Two or three strands of wire of heavy gauge 
are needed, one strand should be strained to the posts at about 
2 feet from soil level and the other at 4-5 feet, a third may be 
intermediate between these two (see Fig. 5). For the first few 
years, short bamboo canes should be used as individual tree 
supports and these should be fixed to the two wires and stand 
erect. During the early years each tree L i:cd to one such cane. 

Cordons, Loganberries and Blackberries. 

Substantial supports about 5-7 feet tall in the form of a wire 
fence are usually favoured. The fixtures should be similar to 
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those just described for Dwarf Pyramids, but rather taller. 
From 4 to 6 stout wire strands are needed and these are strained 
to the posts at even intervals, the lowest wire strand being about 
1 foot from soil level. 

The individual new season’s canes of loganberries and 
blackberries are spread out tanwise and tied to the wires. It 
may be advisable in the case of loganberries to tie the fruiting 
canes on a half-fan so that the new season’s canes can be 
directed so as not to lie directly under the older ones. Jf this 
precaution is taken they will be less likely to infection with 
Cane Spot Disease fsce p. 216). It is not necessary to tie tlic 
new canes into position until Autumn or Winter. Spring tying 
is to be advised for sites exposed to keen north and caster ! n 
winds. The new season’s canes must, howevei, be prevented 
from growing out into the row's where they would be trodden 
on or damaged by horse or tractor and cultivators, and this is 
done by pushing them alongside the lowest wire and keeping 
tbeni thcie by use of small canes on citlicr side. 

With Cordon tiees individual bamboo suppoits are needed 
for the >oung leading shoots. Fach cane is I'lxed to the wire 
strands a1 an angle ol about 45- 60 degrees in the lirst instance 
and the individual trees are tied to the canes at this angle. 
Later <.>ri, as the trees reach the top wire, the angle will be 
increased. The canes are needed, as with Dwarf Pyramids, to 
prevent the abrasion of tender slioots by the wires and also to 
provide tying points in between the wire strands. As the trees 
extend in length the cancs sh«'>u!d be moved away Irorii the base 
towards tlic tender leathng shoots at the extreme ends. 

With a!) fruits lor winch fcnce-hke support needed, care 
should be taken to avr^id having the rows too long without 
periodical breaks. Such breaks, say the 100 yards inUa^val. are 
of great ecmvcnience from the management point of view 
because they save much time that Wi>uid otherwise be spent in 
walking to points of vantage for such purposes as the weighing 
of fruit and collecting dead wood. SutTicicnt Width at 
breaks in the rows should be alkwved h)r the pvtssage of tractor 
with tiailoi or cart. 
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CHAPTER III 


FRUIT TREE ROOTSTOCKS 

Tree fruits are not grown on their otvn roots ; 
a variety of rt>otstocks are employed to provide 
a root system. In this chapter the most suitable 
rffotstocks for Apples^ Pears^ Plums and Cherries 
are enumerated and discussed. 

Vegetative methods are employed for the raising of the 
various kinds of fruits but the way in which this is done in one 
case is not always suitable for another kind (see p. 262). New 
fruit trees are formed trom young buds or shoots taken from 
existing trees, but, except in the case of a few varieties, they will 
not readily form roots on iheir own account. Jn view' of this 
and other reasons that go to make sdf-iooung (see pp. 73, 85) 
undesirable, it is necessary, m the large majorit)- of to 

make use of a partner which provides roots for the variety 
together with a <item differing in length according to the kind of 
fruit. This pailner is called the " root-stock ’’ and this is in 
actual fact a small roc^ted tree that has been raised for the 
express purpose ol being united with a bud or graft of a known 
variety. RooisU>cks are themselves raised h\ vcgcialixe means 
or from seed. The latter method is gradually losing favour 
bccavisc a number of rootstocks sclccieJ for Iheii superior 
merits and re]>roduced by vegetative means, are now a\'ai!able 
m quantity. 

The rootstock plays a very important role in the behaviour 
of the tree of vvhich it is a part. The effect of rootstock and 
\ariety are to a large degree reciprocal ; the variety affecting 
the nature of the roots th<it are formed and the rootstock ihe 
nature of the variety, perhaps this is most o.bvious so far as 
growth and cropping characters are concerned. In spite of 
there being reciprocal effects between variety iind rootstock, 
there arc certain respects in which the latter is dominant for 
there arc often great differences in tree size and performance by 
the same variety when grown on different rootstocks under 
identic<il conditions. In view of this it is essential that intending 
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planters should know what are the best rootstocks for specific 
requirements. What may be a satisfactory planting distance 
(see p. 60) for trees on one, rootstock may be much too close 
for another, and what may be a suitable rootstock tor one 
variety may be totally unsuited to another. 

There are unfortunately many kinds of rootstocks that cannot 
be recommended. In order to establish a safeguard against 
partial or complete failure due to faulty rootstocks, it is es^ntial 
when ordering trees from a nurseryman to s^cify the kind of 
rootstock required as well as the kind and variety of fruit 
(sec p. 48). 

There is no single criterion upon which the full value of a 
rootstock can be assessed. The suitability of various vegcta- 
tively propagated rootstocks has been determined alter years of 
trial and observation by workers at the East Mailing Re^search 
Station. Productivity in relation to tree size, from a given 
acreage, together with compatibility with the various varieties, 
are key factors by which the merits have been assessed. It rests 
with fruit growers to exploit to the full the various cornmerci;d 
potentialities of the rootstocks, which can be recommended 
with confiiience. 

The great variations in the sr/e of fruit trees may, to a large 
degree, be attributed to differences both of kind and variety. 
7’he size potential of some varieties is much greater than that ol 
others. Great variations in tree size, notably of apples arc 
also due to rootstock and trees of the same variety may be 
either comparative dwarfs, or giants or of intermediate size. 
Some growers may have a preterence for large trees planted 
widely apart, their orchards tli. : being sui'ed to a high degree 
of mechanization. When this type of tree is cht^sen, the grower 
knows quite well that several >'cars must elapse between the 
time of planting and crop production, ti at is unless an inter- 
mediate plant has been made with tree’ on rootstocks 
precocious and less vigorous. In course ol time large trees can 
be employed to make effective use of orchard space and the 
overall size of such trees, when given good management, hts 
them to supply the maximum liearing surface. The preferen^ 
of some growers for large trees is due to their initndon to apply 
to grass and graze with sheep (see p. 46). Big tices a^e cmen 
favoured for apples, but not to the same ■\^mt for peap which 
are seldom at their best in grass orcharas. When big apple 
trees are wanted, the choice of rootstocks is generally narrowed 
down to those conveniently classified as vigorous types ; 
exceptions are varieties like Bramley Seedling and Newton 
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Wonder which will form large trees on semi-vigorous types 
(see p. 86). 

In contrast with big trees, some growers are attracted to the 
commercial possibilities of dwarf apple trees. The attractions 
are their manageable size, that more of them can be planted 
per acre and that productive, crops can be expected within a few 
years of planting. When Cordons and Dwarf Pyramids are 
planted, up to 2,000 trees are needed per acre (se^ p, 52) and 
the employment of a dwarf rootstock is essential unless the 
soil is ver>' shallow and the prospect of growth is very slight 
(see p. 36). Dwarf anple trees ma> also be planted at close 
distances as a permanent bush plant, say at 12 feet hv 12 feet, 
for sorts like Cox's Orange Pippin and 2i feet by 21 feet, for 
sorts like Bramlcy, nevertheless it is more usual to employ them 
as an interplant between more vigorous trees (see p. 53). 

Between the extremes of the big apple tree and the dwarf 
are those for which semi- vigorous rootstocks are used. Trees 
on certain of these semi-vigorous rootstocks arc particularly 
suited for the short-stemmed bush forms since they imparl 
sufficient vigour to grow within a compamlivcly short space of 
time, into si/eabie trees of a kind from w'hich^^roduclivc crops 
can be obtained early in life. At the same time, they have an 
easily managed compact head. Although some growers plant 
dwarf trees in between trees on senii-vigorous rootstocks, there 
is very little to be gained by doing this, piovidcd fuii use is 
made of the possibilities afforded by trees on semi-vigorous 
rootstocks. There is however, on occasions, something to be 
said for interplanting semi-vigorous types between vigorous 
types (see p. 61). 

In general, preference should be gisen to vegetalively raised 
rootstocks rather than to seedling rootstocks. There are several 
reasons for this, the chief of which is that greater uniformity of 
response may be expected by virtue of the fact that all 
vegetalively raised rootstocks of the same type are members of 
the same clone (i.e. they have all been derived from one parent 
by vegetative means). The commercial importance of a 
dependable standard of uniformity in respect both of tree size 
and crop production is self evident. 

In the case of pears, various selected Quinces have proved to 
be generally the most satisfactory rootstocks. There are, 
however, some varieties such as Dr. Jules Guyot, Marguerite 
Marillat and Williams* bon Chretien that are seldom satisfactory 
when joined up by grafting or budding direct on to Quince 
(see pp. 58, 88) : this is because a high proportion of the 
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trees remain small and stunted or exhibit some other evidence 
of incompatability. The Thorny l»car rootstock {Fyna communis) 
is more suited for the above-mentioned varieties, but unfoi- 
tunately selections that have been made have proved difficult 
to raise vegeta lively and, on this account, seedling pear 
rootstocks are favoured as an alternative. A choice that is 
rapidly gaining favour is afforded by grafting varieties that do 
not succeed on Quince onto young trees of a variety that does 
well on Quince. In this way one has w'hat is known as “ double 
w'Ciked ” trees ; i.c. trees that are made up of three composite 
parts, first the Quince rootstock, next, but joined to the Quince, 
a compatible variety and thud, loincd to the compatible variety, 
the sort that is incompatible with Quince. The stem that 
forms the link between the Qmncc r(»(»tstcKk and the variety 
iicad IS relcrred to as the “ nUermcchale scion/’ The pear 
variety Beurre Hardy is regarded as highly suitable for This 
purpose (see p. 58). 

f)oubIe working is not geiierallv regaidcd as necessary foi 
other tree fruit<=. although the w-iter iS of the opinion that 
advantages could be gained by using it with certain varieties of 
plums. Tlic variety barlv La\lc»n plum ctoes not readily form 
a stout stem or good head even when woikcd directly" on to 
vigorous kinds of motstock, furthermore this variety is very 
subject to the disease, Bacterial Canker (see p. 236) which not 
infrequently causes stem injuries rcsnlung in the death of trees. 
In some cases the casualty rale from Uiis cause is very high, 
rhere is very good reason therefore to provicte this variety, 
and possibly Chant Prune as weh wi’h a sturdy stem of a variety 
highly resistant to the disease in quesuon, this could be achieved 
by head-grafting it onto such varieties as Warwickshire I^roopcr 
or Blaisdon Red (see p. 91). The sarn riiay bo said for the 
varieties Victoria and Oar, which, although capable of forming 
satisfactory sterns, are vciy subject to Baclciial Onkcr and 
Silver Leaf (sec p. 234). Since the varieties War w ickshirc Droopei 
and Blaisdon Red are employed as rootstocks, double grafting 
need not be resorted to, but the trees should b ' head-grafted 
ratiier than low worked (see p> 269). However it is not a new 
departure to employ one variety to form the stero of another, 
that is to form the head : the method bis lieen employed for 
many years for cettain wcak-growring ciOi « varieties w^hich of 
themselves do not form good stems. 

C berries arc invariably head-grafted because the rootstocks 
employed have greater disease resisting propensities. Seedling 
cherry rootstocks are, at present, employed to a greater extent 
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than those vegetatively propagated, although selected, vegeia- 
tively-raised rootstocks are now being increasingly used for 
this fruit. 

ROOTSTOCKS FOR APPLES. 

Pioneer work has been dene by workers at the Eiast Mailing 
Research Station upon the classification of the vegetatively 
raised apple rootstocks. They are classified on the basis of 
botanical characters but are best known for the specific 
characters they impart to a scion variety (i.e. the variety grafted 
or budded upon them). Type numbers have been given to 
these rootstocks and four of the types can be recommended 
with confidence for widespread commercial usage and two for 
usage to a limited degree. The types recommended for general 
use are Mailing Nos. IX, II. I, and XVI and those for limited 
use are Mailing Nos. VII and Xlll. 

(i) Mailing No. JX Rootstock. 

Of the classified types of apple rootstocks, No. iX has the 
most dwaiiing effect upon the scion \anety. Hence it is very 
suitable for systems such as C brdons and Ow^irf Pyramids foi 
which a large number of small productive trees are needed pei 
acre (see pp. 46, 82), This rootstock has also been employed 
to a considerable o\tent as a temporary intcrplant between 
more vigorous permanent trees and to a limited extent as a 
dose bush plant by itself (see p. 82). The attraction of having 
trees on this rootstock not only lies in the fact that they remain 
small as long as no scion rooting takes ])lace (see p. 73), but 
also because they yield crops earlier in life than other more 
vigorous rootstocks ; this benefit is further enhanced by the 
fact that more trees can be planted per acre. 

There are, however, very definite commeicial disadvantages 
attending the No. IX rootstock. Its root part is very brittle 
and unless trees on it are effectively supported by stakes, or arc 
planted in a sheltered position, it is easily blown over by strong 
autumnal winds. Furthermore, some difficulties are experienced 
in tractor cultivation between the close planted dwarf bush 
trees of the spreading type that normally result from the 
employment of this rootstock. In view of these disadvantages 
and because it is now possible, by adopting suitable pruning 
methods, to obtain productive crops early in life from trees on 
semi-vigorous rootstocks, the practice of planting bush trees 
on No. IX, either as an interplant or a permanent plant, is of 
doubtful value. Nevertheless, No, IX is undoubtedly the best 
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rootstock for Cordons and Dwarf Pyramids under soil conditions 
that would normally give rise to reasonably good growth. 
This is because adequate supports are normally provided for 
them and their size is strictly limited by pruning and rootstock 
effect. 

Some varieties make only relatively small, precocious trees 
when worked on to semi-vigorous and vigorous rootstocks and 
cannot be regarded as suitable subjects for No. IX rootstocks : 
such varieties include Lord Lambourne, James Grieve, Millers 
Seedling and Early Victoria. Other varieties which do not 
form an altogether satisfactory tree on No. IX are Worcester 
Pearmain, Grenadier, Lord Derby, Edward VII and Crawley 
Beauty. 

Ii should be borne in mind that the more dwarfing a root- 
stock is the greater will be the disposition of the variety to form 
scion roots. Hence with No. IX rootstock great care should be 
taken to plant so that the union (i.c. junction between sterv of 
rootstock and variety) is slightly above soil level (see p. 73). 

(ii) Mailing No. 11 Roots! ock. 

This IS classified as a scmi-vigorous type. It possesses 
qualities that give it first place for largc-saile commercial apple 
growing as bush trees. There are not niimy soil types suitable 
for dessert apples wiiere this rootstock could not be recom- 
mended with confidence. No. II rootstock produces trees of 
reasonable size from which productive crops can he obtained 
within a few years of planting. Since differences in soil type 
and management do account for great vigour variations, it is of 
great advantage to employ a r.otstock with a good cropping 
record under a wide range of conditions. The commercial 
asset of a rootstock that possesses adequate inherent vigour 
with a high potentiality for productivity -eed not be stressed. 
No. II rootstock can be classed as a goo ' fec*dcr because trees 
on it do not appear to exhibit pronounced symptoms of mineral 
deficiency so readily as trees on certain other rootstocks e.g. 
Nos. V and J. 

Possibly the chief disadvantage of No. II rootstock arises 
w hen the stem of the rootstock is more than a fe%v inches tall 
and when trees are planted so that the bud or gidft union is 
several inches above soil level. When « occurs trouble is 
frequently experienced due to the readiness with which the 
trees are blown over. 

The No. II rootstock is best suited for bush forms of tr^. 
Under growing conditions where one is justified in anticipating 
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good growth the No. 11 rootstock is too vigorous for close 
planting c.g. the Cordon and Dwarf Pyramid plants. A cultural 
technique designed to restrict vigour is necessary when such a 
circumstance arises. 

It is to be doubted whether satisfaction would be obtained 
from tall stemmed trees such as Standards and |-lalf-Standards 
on No. JI rootstock, since tcey lend to form only small heads 
with slender stems rendering them unsuitable for the ladder 
work necessary for tall trees. Furthermore, it is to be expected 
that tail stemmed trees would blow over more readily than is 
the case when more vigorous types of rootstocks are employed. 
Nevertheless No. 11 rootstock is eminently suited foi tali stemmed 
bush trees for varieties such as Bramlcy’s Seedling and Newton 
Wondei . 

(iii) Mailing No. I Rootstock. 

It would seem haidly netes'>ary to give this rootstock a place 
in the list of recommended types since \:irict(es worked on to 
It more closely upproxinuite to those of No. 11 than does any 
other type. Withc>ut question No. 1 rootstock piovides a 
better anchorage than No. 11 and this rcfi.>on it possesses 
some attraction for those pJ<tnling in luther exposed situations. 
It is to be doubted whether No, i is as good a feedet as No. II, 
because a is evident that wstli many varieties on Type J there is 
a conspicuous loss of vigcnir soon aftei cropping commences. 
In view of tms, rather more generous manunai treatment, 
especially m respect of Nitrogen, ma>' be required for trees (m 
No. J, once heavy crops are being yielded, than for trees on 
No. II. No. 1 rootstock does, however, appear to be ideally 
sU'tcti for the vanetv \Vorce.->tcr Pearmain since not only arc 
good t:cc-s formed \vi(h good anchmage, but they possess the 
addibonal advantage oi fruit ol’ better colour. 

tiv) Mailing No. XVT Roof stock. 

This rootstock is most suited to the production of large Tees 
and is eonvcnienily classified as a vc^y vigorous rootstock. 
Trees woi ked on to it do not yield crops so early in life as they 
do on the ]cs‘ vigorous types already dealt witli, and some 
difficulty IS often expel lenceci in converting its vigour into 
satisfactory bearing surface, especially when branches are erect 
and are formed near logclher. No. XVJ rootstock sliould 
seldom he chosen for hush trees grown under arable conditions 
hut is in all probability the best choice for Half-Standard and 
Si , ru la ru trees grown in grass. 
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(v) Mailing No. VII Rootstock. 

Although there are difficulties associated with the raising of 
this rootstock due to the formation of root galls, its chief 
commendation lies in the fact that it produces precocious trees 
intermediate in size between Nos. IX and II. For this latter 
leason it is classed as a semi-dwarfing rootstock. It should be 
noted that no ill elTecls have as yet been noted either in 
experimental or commercial plantations as a result of root galls. 
Nevertheless trees on it appear to be more subject to the apple 
Canker disease, when grov^n on moist soils with high water 
table, or where the dnnnage is not ideally suited for dessert 
apples (see pp. 36, 224). 

I’his rootstock may normally be relied upon to supply adequate 
initial vigour to form sizeable trees wiihiji a few years and at 
the same lime to yield crops early m life. Unlike No. IX 
rootstock, trees on it do not blow over readily ami they have a 
more erect growing habit. These are qualities that commend 
!< as an interplant between more vigorous types on favourable 
soil t^pes, in piefercncc to No. IX ,(see p. 82). Furthermore, 
No. VII rootstock should be preferred to No. 11 for Cordons 
and Dwarf Pyiamids under soil conditions where Nm IX would 
not be sufficiently vigoious (see p. 46). 

(vi) Mailing No. XUI Rootstock. 

No. XHI is classified as a vigorous loolstock and as com- 
pared with other vigorous types it is relatively a surlace rooting 
one. Although the employment of particular rootstocks cannot 
compensate for serious dcficiep' ‘es 'n soil characteristics such 
as poor drainage and insufficient dcptii, yet a judicious selection 
of rootstock goes a Jong way to enhance the prospect of success 
on soils of the borderline category. N XIIJ has general 
value as a rootstock vvlicre largc-si/ed tries arc wanted and it 
has the rather specialized value of being suited foi the somewhat 
less well-drained, sliallowei soils. It is possible to employ 
No. XIIl for such soils as those just mentioned on the field 
scale or for small areas tliat are less well suited for the employ- 
ment of Nos. 11 and 1 rootstocks. 

ROOTSTOCKS FOR PEARS. 

There are very many kinds of Quince care should be 
taken not to employ them indiscriminately as rootstocks for 
pears. There are only three selected kinds of Quince that at 
present can be recommended for most pear varieties and they 
are Mailing Quince A, Mailing Quince B and Mailing Quince C\ 
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In view of the very great similarity in performance of trees on 
Quince A and B it is proposed to deal with them together. 

Pear seedJings are not more certain than some of the Quince 
varieties and the round-leaved thorny pear is most favoured, 
although its value as a rootstock is limited to a few varieties, 

(i) Mailing Quince A and B Rootstock. 

These rootstocks are ideally suited for bush trees of most 
pear varieties. The selection Quince A has been employed 
more than Quince B althtujgh the latter trcquently produces 
somewhat larger trees with correspondingly heavier crops. 
I'hese rootstocks may be regarded in much the same light as 
Nos. 1 and 11 for apples. 

(ii) Mailing Quince C! Rootstock. 

Trees on Quince C do not grow to the same si^^e as those on 
Quince A oi B, and it may be regarded as a semi-dwarf similar 
to No. VII of apples. There arc indications that Quince (' is 
a poorer potash feeder than cither Quince A or B. Good 
vigour for most pear varieties is an asset since large fruits are 
invariably favoured. In view of this it is doubtful whether 
Quince C can be generall> recommended for bush trees. It is 
iiridoubtcrlly the best choice as a rootstock for C ordon pears 
and as bush trees for strong growing sorts such as Doyenne du 
C omice. Also it may be used as an interplant between trees 
on the more vigorous Quince A and B. 

The vaiious forms of incompatibility between rootstock and 
scion variety are occasionally responsible for lack of niccess 
with a lew varieties of pear on any Quince rootstock. Well- 
known varieties to which this applies arc Dr, Jules Guyol, 
Williams’ Bon Chretien and Marguerite Manila t. In view of 
this the practice of double working is recommended (see p. 82) 
or the employment of Tliorny Pear seedlings. There is reason 
to believe that the wiricties Triomphe de Vienne and Bristol 
Cross would also benefit from double working, Nevertlieless 
Quince may be employed with these sorts for Cordons because 
of the support given to the individual trees. 

liii) Thorny Pear Seedlings {Pyrus communis). 

Tlie chief value of these rootstocks is for tail-stemmed trees 
(i.c. Half-Standaids and Standards) and for bush trees for 
certain varieties referred to above that do not succeed on 
Quince. Before planting tall-stemmed pear trees, growers 
would do well to consider the difficulty of Iheir management 
especially in respect of pruning and harvesting (see p. 182). 
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ROOTSTOCKS FOR PLDMS. 

Various species of Prunus from which plum varieties have 
been derived, are widely employed as rootstocks. It has been 
a common practice to raise seedlings or to take rooted suckers 
(i.e, young shoots that grow up from the roots of an established 
tree). Clones of selected si^dling types are now available ; 
they are known by various c >mmon names and can be raised 
vcgctatjvely, some by layering and some by cuttings. The most 
valuable of the vegetativcly raised stocks are : Myrobolan B, 
Bromplon, Common Plum and Marianna. In addition to 
these there are certain plum varieties that arc widely employed 
as rootstocks, viz: Pershore Yellow Egg, Kentish Bush, 
Blaisdon Red, Warwickshire Drooper and C ambridge Gage. 

The issues governing the selection of plum rootstocks are not 
so clearly defined as for apples and pears. With certain ex- 
ceptions all the rootstocks named above may be employed for 
all plum varieties without pronounced ddfcrences in tree size. 

ti) Myrobolan B Rootstock. 

This is one of the mosl widely used rootstocks for plums 
and one that produce^ large producuve trees. ^ is not suitalde 
for the variety Oullin's ( iolden Gage with which it is ireom- 
palible. Myrobolan B rr^otstock can he readily raised from 
cuttings taken during Autumn (see p. ?-()3k 

(ia) Brompton Rootstoc‘k. 

A generally good rootstock that produces large trees, and by 
some authorities is regarded as the best all round rootstock 
for plums. 

(iii'j rommoi! Plum Rootstock. 

7 jus morslock has a partial dwarling effect and produces tiees 
of only medium size in comparison witli most. Not onlv may 
It have some attraction tv> growers whe^ tlo not want a lar re- 
sized tree, as rnight well be the case when an inlerpIarU c>f plums 
between cherries is wanted, but it lias the added advantage cd' 
imparting increased resistance to the Silver Leaf disease (see 
p. 234). At least ii can be said that there are less faUil casualties 
due to Silver Leaf when worked on Common Plum than wEcn 
w’orked on some of the well-known vigorous rootstocks such 
as Myrobolan B. Tlte variety Victoria being very subject to 
Silver loaf, some favour the Comnuin Plum rootstock for it. 
The var ety Czar which is also subject to Silver Leaf is un- 
fortunately incompatible with Common Plum and should 
therefore not be used for it. 
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(iv) Marianna Rootstock. 

Similar lo Common Plum, this rootstock should not be used 
for the variety Czar. For other soits it is a good rootstock 
which produces large-sized pioductive trees. This rootstock 
can be raised readily from cuttings. 

(v) Kentish Bush, Blaisdon Red, Pershorc Yellow Egg, Warwick 

shire DrooiXT, Cambridge Gage. 

These pjum varieties have gained some prominence <is 
rootstocks eliietly m the counties m vvhicli they originated, viz. 
Keiit and Herefordshire, Worcestershire, Warwickshire and 
Cambridgeshire respccti\ci>. Not onh arc the varieties War- 
wickshire lYroopcr and Blaisdon Red markedly resistant to Silver 
f.eafand Bact^nio! Fankn* (sec p. 234), but they form large ticcs 
with stout stems. These featuies commend them as lootstocks 
tof varieties that aie susceptible to Bacterial ( anker or which do 
not form satistaetory stems. In sucli cases, Warwickshire 
i3roopcr and BLusdon Red o'otdocks rue cmplo>cd lo supply 
the mam stem', as well as roots, and li'.e chosen varieties are 
head-grafted on to a number ol branch shoots formed at the 
head of the stem, varieoes foi wli-'ch tties practice may 1x5 con- 
sidered w'orth while are T aii> Laxion, Victoria, ( jiani Prune (sec 
pp. b3. 236). Wliereas Kentish Busli and Tam bn age Gage form 
tiecs witli stout stems the former is rather more subject To Silver 
Leafaiut jmlc is known about the iattcras a suitable stem builder. 

Rooi s rcx KS FOR C HERRIES. 

Lc^s is kno\\n about cherry ‘ool lucks than about those for 
the fruits with which we have already dealt. Wild cherry 
seedlings and suckers from such secillings, commonly called 

Maz/ard {Pnwus /low//), arc dug u? from woodlands and 
used cxtensivclv as cherry rotnstocks. Anothei well-known 
cherrv rootstock is the Mah,>ieb iVninus mahaleh) or coniuicntai 
origin and sometimes called St. Julic Gnenv. 

Clones have been established of certain selected Mazzards 
and from them cheri> rootstocks arc now being raised by 
vegetative methods in considerable quanliU, The pioneer 
work has been done at Fast Mailing Research Si ition and the 
two selections that can he recommended and are being propa- 
gated and cmploved for commercial plain ings are known as 
Mazzard F 12/1 and Mazzard F 5/4. Of these two rootstocks, 
Mazz.ard F 12/1 is the more strongly favoured. 

For Morello cherries Mazzard rootstocks are to he preferred 
to Mahalcb ‘hnee on Mahalcb the trees are usuallv shoit lived. 
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POLLINATION 

Good fruit crops cannot he obtained without 
effective dissemination of suitable pollen by 
insects. The pollen provided by some fruits is 
suitable for the fertilization of their *fwn 
blossoms ; but it is not so tvilh others. The 
pollinatUm of Soft Fruits and Tree Fruits is 
dealt with in this chapter and the considerations 
that should govern the irwlusion of pollinator 
varieties when planting are reviewed, 

ill planning orcharus ihe present day growt^ cannot afford 
to neglect the all iinjuirtant question of pollination, inasmuch 
as well-directed planning m this respect invariably enhances the 
prospect of cropping and in some cases makes all the difference 
between negligible crops and good ciops. it is generally 
admitted that good cropping is primarily dependent upon a 
good supply of' blossom, but it is not generally appreciated that 
good blossoming is no guarantee of good cropping. Several 
factors mjy be contnbutory causes of crop failure e\en where 
there has been good blossom. Crop failures, excepting failures 
due to frost, are due to four main causes, viz. pests, diseases, 
faulty nutrition and faulty pollination. 

Stated simply, fruiting is but the act of seed production. 
Fruit growers are not particularly interested in the fact that 
seeds are boine by the various fruit trees but they are interested 
in what accompanies the seed, what is commonly referred to as 
the fruit. Nevertheless it cannot be ignored that the production 
of one is intimately bound up with the development of the other. 
Even if the grower is not interested in fruit seeds, he must pay 
some attention to the mechanism by which they arc formed, 
because the production of good crops is seldom possible 
without sce<.is. Before an embryonic seed (ovule) can grow, 
the act of fertilisation must take place. This implies tliat the 
germination lube of a pollen grain has come into contact and 
fused with an ovule. It follows that it is a very important 
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practical consideration that suitable pollen is available to effect 
fertilisation. The first essential is a transference to the stigmas 
of pollen grains from the anthers, on which they arc borne, to 
facilitate their germination and eventual fusion with ovules. 
This transference is termed “ pollination ”, and it is effected, in 
the case of fruit blossoms, mainly by various pollinating insects 
and to a limited extent by hand and mechanical means. The 
blossom of fruit trees is constructed in such a manner that each 
flower supplies both pollen and one stigma or more. Some- 
linies the pollen of a particular variety of fruit is suitable to 
effect the fertilisation of its own flowers and in such cases the 
variety is termed “ self-fertile ” and the pollen ” self-compatible/’ 
Most soft fruit varieties and some tree fruits aic self-fertile. 
fI>ometimes a pollen is ttaally unsuitable for fertilising blossoms 
‘"either on the same tree or on the same variety, and when this 
is so, the variety is termed ” self-sterile ” and the pollen “ self- 
mcompatibie.” All sweet cherry varieties and a few apples, 
pears and plums arc self 'Sterile. In between the two extremes 
there are varieties of different kinds of fruit where only a 
comparatively poor or moderate fertilisation of blossoms can 
result from pollen of their own kind. Such varieties are classed 
as ” partially self fertile.” Although a pollen may be unsuitable 
for fertilising blossoms of its own kind, it may be very suitable 
for fertilising other kinds. Suitable combinations of pollen and 
ovules for the act of fertilisation are conveniently termed 
” compatibles ”, whereas unsuitable combinations arc known as 
” incompatibles.” 

It is evident that a fruit grower should be in possession of 
certain basic information concerning the fertility status of the 
various fruit varieties he is gi owing. Such information will 
affect very considerably his distribution varieties and planting 
plans (see pp. 98, 103). For instance, f a particular variety 
of fruit which is self-sterile is tavoured, the grower will know 
that it is necessary to plant in close proximity to it another 
variety that wdll provide compatible pollen and effect good 
fertilisation. When a second variety is chosen for this purpose 
it is spoken of as the ” pollinator ” variety. In the event of a 
pollinator being necessary, the selection should be based upon 
five main requirements, viz, : — 

(i) Compatible pollen, and if possm.c intercompatibility 

between the tw'o sorts. 

(ii) Suitable overlap of flowering period of pollinator and 

main variety. 

(iii) The choice of marketable sorts as pollinators. 
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(IV) Assurance that cultural management required by the 
main variety is suited to that required by the pollinator. 

(v) Assurance of regular blossom ; thus markedly biennial 
sorts are not ideally suited as pollinators (e.g. Laxton's 
Superb, Ellison's Orange and Miller’s Seedling) (sec 
pp. 57, 193). 

Fortunately there is usuci11> some latitude of choice of suitable 
pollinator varieties. The provision of satisfactory pollinator 
trees in suthcicnt numbers and at suitable distances is the 
first important step a grower should take to facilitate the 
dissemination of suitabie pollen. On sites exposed to cold 
north-easterly winds, growers are advised to provide shelter 
and so far as is practicable to create suitable con.ditions for 
pollinating insects, furthermore, the practfce of introducing 
colonics of bees into orchards at blossoming time is a well- 
established practice and commendable, part/cularly ;n localities 
whcie the wild insect population is not regarded as adequate to 
deal with luge acreages devoted to fruit ci\>ps. A preferable 
altcrnaTi\c to this is the pciinanent cstablishinent of a few 
colonics of bees, possibK I coloCiV por 5 -10 gcrcs, provided 
they are in charge oi someone v%ho I now s how' io deal with 
them. 

SOFT FRITFS. 

With the CKCcption of a few strawberry vaiietics no syslL^m 
ol providing pollinators fur die fccurnnieiKlcd sorts of soft 
fruits need be adopted and even with strawberries it is only 
necessary wnli one of the ivcommcr-dcd soils. 7'hc variety 
Tardive de Leopold is favoured by some grovvcis since it is a 
late-scason cropper, d'his variety is to' all intents and purposes 
non-staniiinale and therefnre docs not yield any pollen. This 
implies that Tardive dc Leopold is cutirclv sell -sterile and no 
fruits will be boinc when it is planted alone (i.e. without a 
pollinator). The variety Huxley Giant is favoured as a 
pollmalor. Although Royal Sovereign is a belter pollinator 
the plants delcnorate quickly a icsiiU ot virus diseases (sec 
p. 219). it IS unwise to Jrave more than four rows of Tarxhve 
de Leopold to one row of pollinators. A variety by the name 
of Oberschlersicn planted extensively a few' years ago came into 
the category of being only partially self-fertile and in consequence 
a large percentage of ihc fruits produced by it when planted 
alone were small and badly niis-shapcn and this resulted in 
considerably reduced crop yields, hither Royal Sovereign or 
fluxley Giant are suitable as pollinators for Oberschlersicn 
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and one row of pollinator to six of the main variety will suffice 
to eifcct good pollination. The planting of pollinators with 
straw biernes is a mixed blessing since the variety Royal Sovereign 
seldom thrives when planted m associaton with Tardive de 
Leopold or Oberschlersien ; this is due to its susceptibility to a 
virus disease which it invariably contracis from them and which 
results in its rapid deterioration. 

Like certain other of tlic solt ft nils, a particular variety of 
strawberry, introduced and planlcd widel}' in its day, may have 
a s.'iort-livcd commcicial usefulness because of its deterioration 
or because it is superseded by one of superior merit. Thus the 
recommendations made m respect of Tardive de Leopold and 
Oberschlersien mav appesr to be irrelevant in a few years time. 
Nevertheless whatever varieucs do evlnbit commercial promise, 
intending planters should liist ascertain whether or not they 
arc sclf-ferliio. T'heic are indications lh;it the recently intro- 
duced varieiv ( innax would beneiu b\ a polfinativ. 

TREE ERl irS. 

\pples. 

ibis fruit ha\ been ccmvcniently classiiicd into two types, 
one called inploids’ and the other “ dipLnds.” There is a 
fundamental ditfercnce m the living coiitcris of the cells of these 
two types, tnpioid vauctics having received two sets of chromo- 
somes from one paient and <mc from the other, v\hereas the. 
diploid varieties have only received one contribution from each 
piarent. Tollen produced by triplo<d varieties with their odd 
number of chiomosornes is pc " fer pollination purposes but 
the pollen yielded by diploid varieties v/ith ihcir even numbei 
of chromosomes is good. From this a should not be inferred 
that the pollen of ail diploid varieties is v for this 

IS not the case, but it may be inferrec that they are good 
pollinators. Only tw'o of the vaiictics recommended for 
commercial plantuig, viz. Bramlcy’s Seedling and Ribslon 
Pippin fsce p. 57) arc triploius and should tbeicforc be avoided 
for use as pollinators. Pollinators for tnploid varieties should 
show a high degree of self- fertility or otherwise a fn 'ther vanetv 
will be required to pollinate tlie pollinator. 

Certain of the recommended diploid varieties may be 
considered self-fertile, since not only arc they very free croppeis 
but several of them tend to yield excessive crops even when 
only moderate blossom is borne, a characteristic which con- 
tributes to the unwelcome biennial cropping habit (see pp. 
94, 193). In view of this, the writer would not provide 
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pollinators for the varieties Harly Victoria, Grenadier, Miller’s 
Seedling, Lxixton’s Superb and Ciawley Beauty. Of the varieties 
that remain, the following recominenuations are made : — 

TRIPLOID VARIETIES. 

BRAMLEY’S SEEDLING. 

Pollinators : Worcester Pearmain or Grenadier. 

Worcester may be favoured uhen grass urchaiding is 
intended and when soil drainage is reasonably good. 
Grenadier is best suited fiM* arable conditions. 

RIBSTON PIPPIN. 

Pollinator , Lord Lambournc. 

Garc should be taken to ensure that tlic Lord Lambournc 
trees are free from the “ chat fruit ” and “ rubber wood ” 
troubles This applies also to future references to this variety. 

OIPLOIO VARIKIU S. 

COX’S ORANGE PIPPIN. 

PoKinutors : James Grioe, Worcester Pearmain, TydemaiPs 
Early Worcester, Sunset, Laxton’s Fortune/ 
i*erhaps the best single pollinator for C'ox is James 
Grieve, but to plant it as the only pollinator would involve 
loo great an acreage of an apple with a short season and 
of limited market possibilities. The vaiiety Worcester is a 
good pollinator and a good market sort, although somc- 
'^hat later in ilovvering than Cox. There is much to be 
said for the inclusion of both pollinators where large 
plantings are concerned to cover the Cox flowering season 
and to enhance the prospect of good pollination with the 
minimum inconveni«'ncc from a sort which has a limited 
market value. .Although little is known about the market 
qualities of Sunset, one of its attractions as a pollinator is 
that the harvesting season coincides with that of Cox’s 
Orange Pippin. James (ineve sfiouid not be chosen in 
localities (.Thigh rainfall because of its susceptibility to the 
apple canker disease (sec p, 224). 

TYDEMAN'S EARLY W0RCESTI:R and WORCESTER 

PEARMAIN. 

Pollinators : Lord Lambournc, ('ox’s Orange Pippin, 
Tydeman’s Early Worcester, Worcester Pearmain. 

Worcester may be regarded as fairly self-fertile, and 
pollinators of the same frequency as for some varieties is 
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not necessary. Cox is a good polJinator although as a 
variety it requires rather a higher nitrogen level than 
W'orcester. Lord Lambourne is rather on the carly- 
flowering side but there is sufficient overlap for a variety 
of the readily fertile nature of Worcester. Tydenian’s 
F^aiiy Worcester may be used as the pollinator for Worcester 
and vice-veisa. For future plantings these may prove to be 
the best combination. 

,MMi;S GRILVE. 

rt)llinators : Cox’s Orange Pippin, WorcesltT Pearmain. 

James Grieve would seldom be chosen for planting as 
the main variety. J he habit of tree follows more after 
Worcester than Cox hicli is of advantage from the cultural 
standpoint. Anotlicr imporiant management consideration 
is that the picking season of James Cineve and Worcester 
coincide. As with Worcester, James Grieve is to all iuLmis 
and purposes sell-fertile. 

hOlin LAMBOURNE, 

i'" );!!fuitors : Worcester Pearmain, Cox’s Orange Pippin, 

hurr el. 

[ <>rd Lambourne sho\v> a Ingh degree of self-fertility. 
Ihe advantage of W'orcester although rather late llowering 
is in similarity of habit of tree. 'Lhe harvesting in this 
case would coirie before Lord Lambourne. C'uilural 
conditions required by Lord Lamboarnc are more closely 
allied to those for Sunset and Cox’s Orange Pippin than 
to those Worcester needs. With Sunset and Cok, the 
harvesting follows immco.atcly upon that of Lord 
Lambourne. 

LAXTON’S FORTUNE. 

PoUimnor.s : ( ox’s Orange I^ippin, Sunset. 

Little IS known about the requuements of l.axton’s 
Fortune, nevertheless tJiC big range in si-^^e of fruit from 
comparatively voung trees would suggest that mature trees 
will need a moderately high nitrogen level and this is also 
the case with the varieties recommended as noliinators. 

SUNSET. 

Pollinators : Worcester Pearmain, Umnes Grieve, Cox’s 
Orange Pippin, 

Little is known about the pollination requirements of 
this variety, although there is reason to believe that varieties 
satisfactory for Cox’s Orange Pippin are suitable, although 
in all probability Sunset is more fertile than Cox. 


D 
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LORD DERBY. 

Pollinator : Grenadier. 

Both varieties need sirmlar cultural management and both 
are harvested over a similar period. 

KING EDWARD Vn. 

Pollinators : Crawley Beauty, Royal Jubilee. 

CYawley Beauty blossoms a little after ICing Edward VII 
and cannot be counted upon to blossom during years 
following a heavy crop. Nevertheless it is probably the 
best choice, since there are few acceptable sorts and the 
alternative pollinator referred to, Royal Jubilee, is not a 
good mai'kot variety. 

The method of intermixing the pollinator is governed bv two 
mam considerations, viz. (i) Elfectivc Pollination and Hit 
E.vse of general management, especial l> of iiarvcstirig. For 
growers vviio require dfeclivc pi>lUnatJon by supplying tlic 
minimum number of poilmator trees, there is no better system 
than the so-called 1 in 0 (see Diagram, p. 99 ,U For this system 
onc-ninth of the total number of trees are polhnators and the 
term 1 in 9 im]dios that one pollinator is planted to serve eight 
surrounding trees. The main feature of this system is that 
every tree of the mam variety hUvS a pollinator tree as a near 
neighbour. The main disadvantage of this system is that 
management inconveniences in dealing with the pollinator arc 
inevitable. A pollinator demands consideration from tlic 
standpuinl of nutnlionai, spraying, harvesting and pruning 
requirements and Us dispersal as isolated individual trees over 
an entire plant Joes not allow fc>r this. The alternative choice 
to the 1 in 9 svstcin is the Single or Double Row system (see 
Diagram, p. 101). The adoption of this system has undoubted 
advantages from the standpoint of TTuinagemeat considerations, 
and should tlierefore appeal to those contemplating exten'^ive 
planting, A double row' system, where two complete row's of 
pollinators are planted to serve as many as 4-8 rows of the 
main variety, ]ne\jtably necessitates the employment of a greater 
number of pollinators, thus providing a greater weight of pollen, 
but all trees will not be in the equal proximity to the pollinator 
w'hich is affoided by the 1 in 9 system. 

The arrangement of pollinators for Cordons and Dwarf 
Pyramids should be either as single rows, say one row of 
pollinator to four rows of mam variety, or as individual trees 
down each row% say one pollinator followed by eight of the main 
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variety. It is of advantage to plan at the time of planting, so 
that the distribution of pollinator trees would be satisfactory 
in the event of subsequent thinning. 

For wide planted trees such as Bramley’s Seedling, the 1 in 9 
system is possibly best, alternatively if the row system is adopted, 
it should be as a single row in the proportion of about 1 to 4, 
In the event of there being an interplant of a suitable pollinator 
sort, it is necessary to have some trees permanently to serve as 
pollinators and planning should be done accordingly. 

POLLINATION: 


Arran 


C 


cj&ment o[ Poriinal:or Trees 
Double pow S'ystem 


fo7' Q^izne un\ plant 



w^dieexted LctvJCCn 
pollinator rows wieick tskoiild 
fiizi I L ta t ct\cLv\a. J iicc- 
crovs' are borne 


polliiia ter 
variety. 


it 


Fig. 7 

Note : The single pollinator row' is as acceptable as the 
double row method, provided both sorts are harvested at the 
same lime, and when the main vanetv remains erect when 
Ccirrying a crop. The double row system of pollination w'ould 
normally be preferred when the pollinator is harvested before 
the main vaiicty. 
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Pears. 

Considerations for the selection of pollinators for pears are 
similar to those for apples. Ail the pear varieties recommended 
in the list beloNV are diploids. It is to be doubted whether 
pollinators arc needed or advisable for varieties such as Laxlon’s 
Superb, Fertility, Durondcc U and Beune Bedford. For the 
varieties that remain, there is a fairly wide latitude of choice. 
CONFERENCi:. 

Pollinator : Laxton’s Superb. 

This variety blossoms a little later than Conference, but 
(here is sufficient overlap and from the standpoint of having 
a desirable variety as a pollinator, it is probal iy one of the 
best choices. 

Pollinator . Bristol Cross. 

This is a relatively new variety. It flowers at the Siunc 
time as Confeiencc, is resistant to ICar Scab (p. 233) ar*(i 
IS liarvesied about two weeks betorc C onlerence. 

Po Hi nut or : Fertility. 

Although } citihty is a good poliinaior, account niubt be 
taken of the fact inat as things are at pre<-A;nt. it reguit'es 
moiv sprav/ng tfian most \arieues. Furthcrmoic, the sample 
of f ei tiiity is liable li:» run wathoat rigorous fuiit 

thinning, a laborious and cosilv business which serves to 
uirtail the acreage that can l>c devoted it with advantage. 
Folliriuior ' 'friomphe dv Vienne. 

The blossoming period of this soil is somewhat later 
than ('onfcrencc but the harv'csting is about 2 3 weeks 
earlier, ll is lesistani to Pear Scab, therefoie succeeds 
wath similar spiaying to that used for Conicrence. 

VViLTJAMS’ BON CHRETIEN. 

PoilinaUivs : Dr. JuSes C<u>ot, I^xton’s Superb, Fertility. 

The habits and characters of Dr. Jules Chiyot ate often difli* 
cull to distinguish from Williams’ bon C'hretien. The spray- 
mg requiretnents arc not dissimilar, eveept that Williams’ 
icquircs more spraying, nevcnJtcless it can generally be re- 
garded af> the best choice Both Dr. Jules G uyot and 1 .axlon’s 
Superb are in full blossom a little later tluin Wiihamsf but 
they ate luirvesled earlier. Fertility which needs similar 
spraying is harvested at the same lime as Williams' 
BEURRE HARDY. 

Pollinators : l^axton’s Superb, Triomphe de Vienne. 

All varieties blossom late in the season. Triomphe de 
Vienne is harvested directly before Beiirre Hardy and both 
jic resistant to Pear Scab. 
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DR. JULES GUYOT. 

Pollinators : Williams’ bon Chretien, Laxton’s Superb. 

From the standpoint of securing trees of similar character, 
Williams’ would be favoured, although it should be borne 
in mind that it requires more spraying than Dr. Jules 
Guyot. Furthermore, Williams’ is harvested later than 
Dr. Jules Guyot. Laxton's Superb can be regarded as an 
idea! pollinator in that it is harvested about the same time 
as Dr, Jules and requires less spraying than Williams'. 

I RIOMPHE DE VIENNE. 

Pollinators : Bristol Cross, Conference, 

Tnomphe de Vienne and Bristol Cross are harvested at 
the same time whilst Conference is harvested about two 
weeks later. 

DOYENNE DU ( OMK K, 

Pollinator • Laxton’s Superb. 

The poor cropping of a vanciy like Doyenne du CVriiice 
IS not simply due to the fact that the best ptdlinator has 
not been lound The disposition to ci op or not is determined 
to a considerable extent b> the conditions of the tree as 
determined by its chemistry. Bettor crops of C'omicc arc 
normally borne In iv/ice graltod trees than by single grafted 
trees, especially when the intermediate paisut exerts a 
dwaifmg inniience. Growers attracted to this variety 
should provide eftcctive pr'ilinalion. 

( T APP’S FAVOURITE. 

Fijilinators Laxton’s Superb, Dr. Jules 

All vaiieties need similar management. 1'hc justihcation 
tor plaiitinji; a poor quality var»etv suen as CTapp's, is its 
earl mess and si/e, 

Piums, (jages and Damsons. 

Most of tlie plum varicti«.'s recommended (pp. 5’8, 9x) are 
self-fertile and may be planted without pollinator varieties. 
The following are the sorts to which this statement applies in 
particular : Ce.ar, Vicloria, Blaisdrm Red, Pershorc Yellow 
Fgg, Ciiant Prune, Warwickshire Drooper and Monarch. A 
numbci of other sorts, including the rcccMnmcndcd Gages, 
excepting C'ambndge Gage, are classified as sclf-fcitile and may 
therefore be regarded as capable of producing a full crop 
without the assistance of pollinators, the varieties referred to 
arc : Belle de Louvain, Early Transparent, Denniston's Superb. 
Guilin’s Golden Gage and Laxton's Gage. Although the truth 
of this is not doubted, the provision of pollinator varieties for 
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them all is well justitied. Varieties such as Early Laxton, 
Cambridge Gage, Shropshire Damson and Farleigh Damson 
require pollinators since they are only partially self-fertile and 
cropping is likely to be poor when dependence is placed upon 
their own pollen. The variety Pond’s Seedling is the only one 
of the recommended sorts trat is self-sterile and the provision 
of a pollinator variety must be regarded as essential. 

There are several high-quality Gages that many would like 
to see included in a list for commercial planting, but low average 
crop-yields accounts for their omission, and when judged on 
the basis of todays requirements they must be regarded as 
uneconomic. Fiuit growers would do well not to commit 
themselves too heavily with shy croppmg sorts (however 
attractive they are in some respects) on the assumption that 
they will succeed in supplying effective pollination and other 
conditions requisite to secure good cropping, where others have 
failed. The Gage plums recommended arc varieties that have 
proved their worth during the course of observations made 
over several years. 

Jnjir plums and gages the row or block system (i.e. several 
rows of all vaiieties) of pollinators is u) Ik* ^preferred to an 
individual tree system (see p. 98). 

poNi>\s sei:dlin(;. 

Pollinators <iiant Prune, Majoric’s Seedling, fVrshore 
Yellow Egg. 

SHROPSHIKE PRUNE DAMSON. 

FAREFIGH DAMSON. 

Pollinator ' i /.ar. 

It should be borne in mind thai damsons arc often 
cmploved as wind-breaks sunounding a plum plantation, 
in which ca:,e the provision of pollinators is not necessary. 

FARIA LAXrON. 

Pollinators : Warwickshire DroopiT, Victoria, Giant Prune. 

'Ihc (lowering period of Warwickshire Drooper more 
nearly approximates to that of Laily Laxton, but the 
harvesting season is much later. This fault also applies to 
Giant Prune which flowers rather late for Farly Laxton. 
The harvesting season of Victoria is not so late as the other 
two sorts but casualties arc liable to occur as a result of 
the (ungous disease Silver Leaf (see p. 234). 

BELLE DE I.OUVAIN. 

Pollinator : Czar. 
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Belle do Louvain lorms a large growing liee whereas 
Czar forms a reialively small one, il is preferable therefore 
lo have the pollinators as an alternate interplant. 

MARJORIE’S SKEDLINC. 

Pollinutois: Giant Prune, Czar, Victoria, Belle dc Louvain. 

CAMBRIDGE GAGE. 

Poilinaiors ’ Pershore \ elhm Kgg, Kentish Bush, Czar. 

LAXION’S GAGL. 

Polluiatot s : OulHn’s Gage, ( zar, Mai jorie’s Seedling. 

Ol LEIN’S GOLDEN GAGE. 

Polluiatois l.axton’s (Jage, C zar, Marjorie's Seedling. 

('zar >ickis a sn'dlcr tiec than ihe Gages and less 
spicading. 'Two rows of "uch a vanety can provide a 
useful wide alley for carrying off the fruit when harvested. 

DENNISTON’S SI 1>ERB. 

Pollnuitor\ : Lariy Transparent, \\ arwickshire Drooper. 

KARLV TRANSPARENT. 

Poilinaiors Denniston’s Superb, Warwickshire DrooptT. 

It J^ not intended to suggest that the abo\c recommendations 
oUcr the only saiislaclory choice, when mixing varieties, to 
provide for good pollination on the one hand, and ease of 
orchard management on the othei. it should be borne in mind 
that the mature tree of tlie dilTercni sorts varies considerably in 
si/c. It behoves one tliercforc, so far as is possible, cither to 
secure a mixture of varieties that lequire similar planting 
distances, or in certain cases to aheinatc large and small growing 
sort,s, in order to elfcet an economical employment of oi chard 
space (see p. 62). It is however legitimate and in some cases, 
where spreading sorts are planted, advisal Ic, as it is with other 
tree fruits (p. 100), to eater for harvesting. Thi*^ can be done 
cither by having periodical wide tows or occasional alleyways 
formed by two rows of an erect growing sort which docs not 
form larger trees than the main vaiiely. 

Cherries. 

All sv\'cet cherries are self'Sterile and il is e*''sential that 
varieties are so planted that cross pollination is possible between 
compatible combinations. Comparatively Tew varieties supply 
pollen that is compatible with all other varieties, in fact there 
are eleven known groups, and the pollen supplied by any variety 
in one group is unsuitable for pollinating other members of the 
same group. The varieties of the recommended sorts which 
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should not be planted as near neighbours are, Early Rivers, 
Knight’s Early Black, Roundel; Emperor Francis and Napoleon; 
Early Amber and Governor Wood. In addition, to be assured 
of varietal compatibility, there are two other important con- 
siderations that should alfcet the decision as to what should 
neighbour what, and they : sufficient overlap in (i) the 
flowering period and in (ii) the harvesting period, by bringing 
within proximity sorts that require harvesting in near succession. 

It is not essential nor necessarily desirable, that all the 
recommended sorts should be planted in equal proportion. 
It is preferable to have the majority comprising only four or 
live sorts, with only a small proportion of the treei^ comprising 
other sorts to provide adequate pollination and continuity of 
harvesting. 

Susceptibility to the Bacterial Canker disease (pp. 60, 239) 
is a factor likely increasingly to elfect the choice of varieties. 
Napoleon, Emperor Francis, Florence, Amber and Bradbournc 
Black are varieties very subject to this drsease. Napoleon is 
undoubtedly one of the best varieties for appearance and market 
purposes and is needed as a key variety, ll is nevertheless 
essential that only healthy trees should be plant(fd. 

The following varieties would do well to predominate, com* 
prising about two-thirds of a planting : Early Rivers, Roundel 
Amber, Napoleon and Gaucher. Working upon this basis the 
following arrangement of rows would be suitable : — 

Harly Rivers, Early Amber or Nutberry Black. barlv 
Rivers. Noir de Guben. Knight’s Early Black. Nutbcrr> 
Black. Early Rivers. Noir de Guben. Early Rivers. 
Governor Wood. Roundel. Amber. Roundel. Amber. 
Roundel. Napoleon. Amber. Gaucher. American Black 
Republic. Napoleon. Gaucher. Emperor Francis. Ohio 
Beauty (not a recommended variety due to poor quality, but 
invariably makes a good market price on account of lateness). 
Bradbourne Black. Florence, Bradbourne Black. 

It is not intended to suggest that such an arrangement could 
be adopted for every site irrespective of size. It is obvious that 
suitable modification must be made to suit differing circum- 
stances. For a large scale planting, complete rows of the 
varieties as suggested above could be planted. For smaller 
scale plantings a reduced number of varieties may be advisable 
and interplanting the mam varieties with suitable pollinators 
would be necessary. The following would be a suitable 
arrangement : — 

Early Rivers. Noir de Guben. Early Rivers. Governor 
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Wood. Roundel. Amher. Roundel. Amber. Napoleon. 

Gaucher. Bradbourne Black. 

Foi small scale planting the pollination may be interspersed 
in the rows of the principal varieties. This is not practicable 
where large acreages are concerned on account of the difficulty 
entailed when harvesting. The following would be a suitable 
arrangement for small scale planting: — 

Row' 1 Early Rivers, Noir de Guben, Early Rivers, Noir 
de Guben, Early Rivers, etc. 

„ 2, Governor Wood, Early Rivers, Governor Wood, 
Early Rivers, Governor Wood, etc. 

3. A/nber, Napoleon, Amber, Napoleon, Amber, etc. 

,, 4. Roundel, Roundel, Roundel, Roundel, Roundel, etc. 

5. Bradl3ourne Black, Gauclici, Bradbourne Black, 
Gaucher, Bradbourne Black, etc. 
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SOIL CULTIVATION 

Various fruits and different varieties of the 
same fruity often have differing requirements 
so far as the cultivation of the soil is concerned. 

The tillage ~nt*eds of the various fruits are 
outlined and consUle rations affecting the choice 
between arable and grass management are 
dealt with. 

For most of the year soft fruits require soil conditions in 
which the land is kept free of weeds ; and to ensure this, a 
state of “ clean ’* cultivation must be maintained. Whereas a 
small amount of annual weed would not mitigate against the 
successful planting of soft fruits, it is at least essential that 
perennial weeds should be eliminated before the planting. 
Nevertheless in the case of strawberries, as clean a state should 
Ixj secured as h necessary for most arable fiwm crops. 

The establishment of some annual weed in the late Summer 
and Autumn is not prejudicial to the satisfactory development 
of bush and canc fruits, so long as no serious difficulty is 
encountered in bringing the soil back to the clean cultivated 
state again. In fact, annual weed that subscribes to this 
requirement is bcnclicial. inasmuch as it reduces the continuous 
depletion of soil organic matter that takes place under the 
clean cultivated state. 

For all tree fruits clean cultivation is preferable whilst they 
are young and so long as vigorous giowth is needed. Never- 
theless the same degree of “ cleanness ” is not required as for 
soft fruits. L^te Summer weeds may be allowed to form a 
considerable bulk of herbage ready for rotting down after 
Winter ploughing or disc harrowing. Pears and plums are best 
suited to this form of management both when young and when 
fully grown ; at least it can be said that they are seldom at 
their best when grown in permanent grass. 

Once apple trees are a few years old, no general ruling as to 
the best form of management can be given because equally 
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successful forms of management range from grass orcharding to 
practically the clean cultivated state. From this it should not 
be inferred that it is immaterial as to whether apples are grown 
in cultivated soil or in grass. Such factors as variety, vigour, 
quality and soil type go\crn whether it is better to apply apples 
to one form of management or another. 

Although it cannot be stated with certainty that it is in- 
variably best to apply cherries to grass management after the 
young trees have become well established, there is much to 
indicate that the general practise is based on sound experience 
and reason. 

STRAWBERRIES. 

The close distance from plant to plant and the necessity of 
preventing the establishment of all weeds, renders considerable 
hand cultivation necessary in the plant rows. This alrnost 
exclusively takes the form of hand hoeing during the early 
Spring and Autumn months, lloeings, no deeper than will 
permit of a thorough destruction of weeds, are necessary. The 
desirable frequency with which this, and all soil cultivations on 
strawberries arc carried out necessarily depends upon the 
recurrence of weeds. This is different in different seasons, due 
mainly to climatic conditions. Some handwork, such as forking 
or lifting, may be necessary to exterminate ixrcnnial w^eeds 
such as Couch grass or Docks. Between-row cultivation is 
normally done with the aid of a horse, or with a tractor which 
may be a small-powered unit or of a row-track type. The 
selection of suitable traction is governed by the scale of the 
undertaking and other farm commitments. For preference, 
one should choose to be rather over-powered than under- 
powered. Tine cultivators are chiefly rmployed for spring 
work ; the final autumn cultivation should take the form of 
ridging soil towards the plant rows, leaving a shallow furrow 
midway between the rows. For this purpose a ridging plough 
may be employed. The furrow left between the rows serves to 
take surface drainage water away from the plants during the 
wettest lime of the year and the soil thrown towards the plants 
aids autumn rooting by compensating for soil drav/n away in 
the normal process of hoeing. 

RASPBERRIES, BLACKBERRIES AND LOGANBERRIES. 

Rather less detailed hand-cultivation is required by these 
crops than for strawberries because it is not so imperative to 
deal with weed-seedlings as frequently, and rather more under 
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growth of annual weeds is permissible during Autumn. 
Nevertheless it is imperative to eliminate perennial weed and 
to perform at least one hand-hoeing operation down the rows 
during Spring. In the case of blackberries and loganberries, it is 
usually necessary to hand-dig narrow strips down each row 
during Winter. This is referred to as “ strip ” digging. It will 
be appreciated that hand cui ivations of this description are 
unavoidable when there are posts and when each row is furnished 
with wire as well as the stools of the growing crop, rendering 
it impossible to deal with narrow strips by using the routine 
machine-drawn cultivators. 

Autumn ploughing between the rows is advisable ; in it the 
furrows should be turned towards the rows, leaving an open 
furrow midway between the rows. Spring and early Summer 
cultivation is designed to keep down the weeds and conserve 
soil moisture and should take the form of disc-harrowing or 
tine-cultivation. 

BLACKCURRANTS, GOOSEBERRIKS AND RED- 

CURRANTS. 

As with raspberries. Autumn or Winter ploughing is done by 
turning the soil towards the bushes leaving an open funow' in 
between the rows. For spreading sorts of blackcunants, a 
crop that is ^own on the stool ” principle (see p. 72), most 
growers find it helpful to pull each bush more erect and compact 
by tying it round with a piece of striiig prior to the ploughing 
operation. Such a procedure facilitates closer cultivation to 
the bushes, thus reducing the amount of hand cultivation. 
Strip digging is invariably necessary when bushes are planted 
too close m the rows to allow for cross cultivation by horse- 
or tractor-drawn implements. On this account, large-scale 
growers of this crop may prefer a square plant (see pp. 51, 53.) 
Similar Autumn or Winter cultivation is required by all three 
crops. Spring cultivations are done with the aid of disc or 
tine cultivators and in the case of gooseberries which are normally 
planted on the square system, cross row cultivation is practicable. 
The first Spring cultivation of blackcurrants should be com- 
pleted before the tie, referred to above, is released. The close 
plant system which is normally adopted for blackcurrants and 
redcurrants does not allow for cross cultivations for more than 
two or three years. Fortunately, once blackcurrants aie fully 
established little hand cultivation is normally required, since 
weed does not readily grow under the dense leaf cover afforded 
by this fruit. Established gooseberries normally require 
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considerable h^d labour in the forms of Spring hoeing and 
Autumn or Winter digging, since with the inaeasing size of 
each bush there is a corresponding increase in the soil area that 
cannot be dealt with by mechanical means. 

Redcurrants do not assume such a spreading habit as goose- 
berries and in cons^uence less hand labour is needed by them, 
although hand hoeing round the base of each bush and strip 
digging is usually necessary*. 

Similar tillage requirements are needed by these fruits when 
they are employed as an intercrop between tree fruits, although 
as would be expected, with the increasing size of the tree fruits, 
more hand labour is required than when they are the only crop. 

PEARS, PLUMS, GAGES AND DAMSONS. 

Very little hand labour is needed for these fruits when they 
ai*e grown on their own, that is without an intercrop. The 
form of cultivations is determined by an intercrop, so long, as 
one is grown. 

Clean cultivation is required by these fruits during the Spring 
and early Summer months and this is best done by tractor- 
<iravvn disc-harrows or cultivators. Planting distances are 
normally chosen that allows for down-row and cross-row 
cultivation. It is impracticable to cultivate right close up to the 
stern of trees when tractor- or horse-drawn implements arc used 
and consequently a small square in the immediate vicinity of 
each tree is left uncultivated unless dealt with by hand. For 
young trees, these uncultivated patches are best dealt with b> 
hoeing during the Spring, Once trees are a few years old and 
have become established, no ha, I cultivation is needed to deal 
with annual weedb ; in fact, very little growls under any trees 
that provide good leaf cover. It is desirable that perennial 
weed, such as Couch grass, around trees >houId be dealt with 
by hand. Perennial weeds of this description can check 
seriously the vigour of trees, even when a patch of Couch only 
occupies a small square. Couch grass frequently does much to 
aggravate drought effects and since it is desirable to maintain 
a reasonable state of vigour in pears and plums, steps should be 
taken to eliminate weed that seriously competes fur soil moisture 
w'ith the growing crop. 

The primary purpose of Spring cultivati'^?^ is to conserve soil 
water for the beneiit of the trees, this is done by eliminating 
weeds and by maintaining a surface soil mulch. This condition 
is required so long as an extension of new season’s growth is 
needed. Once sufficient young growth has been made and 
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fruitlets are rather more than half-grown, the reason for 
maintaining a clean cultivated state no longer exists. It is 
advantageous to permit the establishment of annual weed 
during late Summer and Autumn. This weed should be 
cultivated into the soil during the following Wmter or Spring. 
An increasing number now favour sowing a cover crop for this 
purpose (see p. 116). 

Many growers do not find it necessaiy' to perform a routine 
Winter ploughing for these crops. Winter ploughing is beneficial 
where the soil type is heavy, since under such conditions it helps 
to ease the subsequent Spring cultivations, furthermore, Winter 
ploughing is beneficial for surface soil drainage on less well- 
drained soils, where an open furrow can be left between the 
tree rows. In any case, where Winter ploughing is deemed 
advisable, growers piefcr either to do it after the Winter spraying 
or several weeks before, in any case, it should be done before 
February. It should be borne in mind that movement over 
freshly ploughed soil with spray hoses is veo' laborious work. 

CHERRIES. 

This fruit is often grown with a plum intercm)p for the first 
several yairs (see p. 63). During the early years, clean 
cultivation as outlined for plums is advisable. From the time 
that cherry trees have become firmly established and have 
reached a size when useful crops may be expected, that is when 
they have attained an age of from eight to twelve years old, 
deep cultivations should be avoided because much damage may 
be done to roots, to the detriment of the trees. This especially 
applies to cherry trees and it is one of the reasons why most 
growers of thus crop favour changing over from arable to grass 
conditions at about this stage. 

A grass seeds mixture which may consist of 20-30 lbs. 
Perennial Rye Grass plus 1-3 lbs. Wild White Clover per acre, 
is sown during Spring or Autumn into previously prepared soil 
where a reasonably flat surface and a good clean (i.c. free of 
perennial weeds) tilth has been gained. Generous discing with 
disc harrows, or tine cultivation should succeed in providing 
the necessary seed-bed conditions. A tine harrowing immediate 
upon seeding down is needed to bring a cover of soil over the 
seed and ring rolling should follow soon after. 

Soil under conditions of grass management loses moisture 
during the Spring and Summer months sooner than a comparable 
soil under arable conditions. This tendency must not be 
aggravated beyond the safety limit or otherwise drought 
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symptoms will become apparent. The best means of guarding 
against such an effect is to keep the grass short, (usually referred 
to as “ tight from the beginning of April to the end of June. 
Close mowing or grazing is needed during the Spring months 
once a grass sward is established, in order to safeguard against 
a considerable check in growth. Furthermore, once trees arc 
productive, fruit size will suffer if grass is allowed to get long 
during the Spring or early Summer months. 

For many yeais sheep have been the grower’s standby to 
keep grass orchards tightly grazed. Of recent years the tractor- 
drawn gang-mower has ciime into prominence. The gang- 
mower has advantages for growers wJio do not wish to keep 
sheep and for types of grass grown under shaded conditions 
that normally fail to attract sheep. In view of the facts, both 
that sheep do not graze cherry orchards satisfactorily once the 
grass is shaded by a heavy leaf cover, and that there arc seasons 
when grass grows too rapidly for the sheep, it is advisable to 
have some form of mower, either gang or mowwng machine as 
an auxiliary to sheep, so that it is possible to deal with the 
situation independently if necessary- . 

Arable conditions involve frequent disturbances of the surfac^ 
few inches of soil together with a gradual depletion of organic 
matter, unless this is made good by pianurial applications. 
The reverse is true of pasture, since negligible soil disturbances 
occurs, and increases in soil organic matter result. Furthermore, 
under arable conditions the land dries out less quickly during 
the Summer months than it docs under grass conditions. 
Cherries are normally harvested during the months ol June and 
July and while, on the one ha. 1, >oung trees are required to 
form good growth during the entire growing season since crop 
production is not the immediate consideration, on the other 
hand, a relatively early cessation of g -^wth is needed with 
cropping trees, where crop, rather than increases in tree size is 
the fundamental consideration. Vigorous growth until late in 
the season is detrimental for trees that should be giving good 
crops, since reduced crops and increased susceptibility to diseases 
such as Brown Rot and Bacterial Canker are piobable (see 
p. 239). With young cherries, and with old ones that are 
declining in vigour, good growth is more likely to be secured by 
arable than by grass orcharding, and this benefit can invariably 
be obtained in the case of old orchards by disc-harrowing over 
the pasture until the turf is killed. Such benefits are likely to 
be only of temporary duration and should be coupled with 
suitable manuring after a few years (see p. 147). Generally 
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speaking, well-managed grass orcharding is to be favoured for 
orchards that are in, or are entering, their most productive 
phase, since not only is such conducive to good cropping 
without excessive vigour, but also conditions of harvesting are 
seldom so pleasing where soil cultivations are practised as they 
are under grass. Nevertheless, some are encouraged to believe 
that shallow surface cultivations together with suitable manuring 
are practicable means by which an arable cherry orchard can 
compete satisfactorily with the grass orchard. This is a doubtful 
generalisation but it is probably true of orchards that tend to 
suffer from effects of drought early in the summer. 

APPLES. 

A number of factors combine to determine the best cultural 
management to give to apples at any particular phase of their 
existence. ITie form of management, whether grass or arable 
decided upon at one stage, due to a particular condition of 
growth or behaviour, may not apply at another, and changes 
in management may have to be made accordingly. 

The apple grower endeavours to secure the dual requirement 
of heavy crops regularly and quality fruit of high competitive 
value. Jt is necessary, by constant obscrvalion both of the tree 
vigour and of the condition of the fruit, to be able to determine 
the form of management most suited to ensure this dual 
requirement. Trees of the same variety of apple grown on the 
same rootstock and under itlentical conditions, with increasing 
age and W'eight of crops, invariably yield fruits of markedly 
different appearance. Whereas, for the first four or five years 
(whilst trees are relatively unproductive and whilst it is more 
important to achieve increases in tree dimension than crop of 
a particular quality range) arable conditions are required, once 
this phase has passed, various factors should be taken into 
account in determining the forms of management. The chief 
factors to be considered are the amount of new season's growth 
(i.e. vigour), the variety, together with soil and climatic 
conditions. 

Arable Management, 

The circumstances under which arable management should 
be favoured for trees that have passed the juvenile development 
stage and from which crops of fruit of the required quality 
type should be forthcoming arc : (i) Vigour, (ii) Variety, (iii) 
Soil Moisture. 

(?) Vif'our, It is seldom wise to apply apples to grass culture 
whilst the conditions of vigour are only poor to moderate, 
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because a change over from arable to grass management is 
usually accompanied by a pronounced decline m vigour for 
2-3 years. This ruling should certainly be adhered to when 
the cause of the undervigorous state is attributable to : {a) low 
nitrogen, (sec p. 141), (/>) Low moisture, or (c) Dwarf root- 
stock (see p. 84). 

In view of the more favourable relative balance or increase in 
availability of mineral constituents from grass management 
this treatment is justified to some extent, by results, when the 
undervigorous slate is due to mineral deficiencies such as those 
of i‘otash, Magnesium or Iron or where Nitrogen is known to 
be high. Nevertheless even under circumstances such as this 
the preferable and fundamental approach is first to correct a 
deficiency ; and this is usually done by applications of an 
appropriate fertiliser (in the aisc of Iron, favourable response 
cannot be gained by soil application (see p. 127)), and to apply 
to grass as soon as conditions of tree vigoui permit. Somclyncs 
it becomes advivSablc to rctiun from grass to arable management, 
and this especially applies to ire^s that are markedly iindcr- 
vigorous, where crops arc Inghly colouied and individual fruits 
are small and where the bark is highly coloured (i.e. reddish 
yellow ). 

(//) Variety. Some varieties, notably those of the early 
cuhnao' typ^ '>tich as Early Victoria (also called Emneth F-aily), 
Grenadier and Lord Derby, should seldom be applied to grass 
management even wdien vigorous growth is being made. The 
essential commeicial value of these varieties lies in the fact that 
they are capable of producing large fruits early in the season, 
in order to secure full advanlay of this commercial value, the 
trees must be maintained in a vigorous state of growth and have 
adequate soil moisture at least to the end of July. Not only do 
the fruits gain size less quickly under graSv^ they are often yellow 
in appearance instead of being that attra 'live green associated 
with these culinary sorts. 

{Hi) Soil Moisture. Under some conditions the application 
to grass management is inadvisable even for trees makii|g 
tolerably vigorous growth. This is because of the probable 
drought effects that would result. This may be said to apply 
to shallow soils and light sandy soils with poor moisture- 
holding capacity. Varieties such as Bi . mley’s Seedling and 
Worcester Pearmain are often grown at their best under grass, 
even when the rainfall is low, provided the soil is of good depth 
and capable of holding moisture. In view of this, it is pointed 
out that the average annual lainfall does not give a true index. 
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in itself, of the probability of drought effects. Factors such as 
soil depth and texture are of great importance in arriving at a 
correct decision as to whether grass management would be 
advantageous or detrimen taJ. 

The tillage provision for apples that require arable manage- 
ment differs from that for the clean cultivation of strawberries 
and other soft fruits. One ol the unsatisfactory features of 
growing a soft fruit intercrop between apples after the trees are 
4-5 years old, is that the intercrop determines the form of soil 
management. For apples, clean cross-row cultivation is needed 
during early Spring and it should be maintained until the end 
of July. Small squares are unavoidably left uncultivated, it 
being impractictible to get right close up to the tree-trunks when 
horse- or machine-drawn cultivators are used. While trees 
remain small, weeds should be prevented by hand hoeing from 
becoming established on these squares early in the growing 
season. The management procedure between apples is the 
same as for pears (see p. 111). After July, cultivations are 
dispensed with and weeds are allowed to grow. A good mat 
of annual weed not only safeguards against a rapid depletion 
of soil organic matter, but is also of considerabTb benefit both 
to the appearance and the storage quality of the fruit produced. 
Some growers actually sow a late cover crop such as mustard, 
tares or a mixture of oats a.nd tares when they have reason to 
be dissatisfied with the bulk of herbage that would be derived 
from w'eeds. Often weeds arc so tall by the time the crop has 
to be gathered, that it is more or less necessary to mow them 
dowm, due to the physical discomfort otherwise experienced in 
gathering the fruit. Mowing is done either by hand or with a 
mechanical scythe. 

Grass Management. 

The circumstances under which grass management is needed 
or may be adopted, for trees that have passed the initial juvenile 
development phase and from which crops of fruit should b€ 
forthcoming are : (i) Vif^our^ i.e- when considerable shoot 

growth is made from year to year and the trees are deemed 
vigorous or excessively vigorous, (ii) Variety^ i.e. for sorts that 
yield large, poor quality deSvSert fruits under arable conditions 
and for certain sorts that are normally suited to a wide range 
of management conditions, (iii) Soil Moisture^ i.e. when moist 
soil conditions prevail during the Summer months in contrast 
to conditions that dry out rapidly. 

(/) Vigour, With most apple varieties, very vigorous growth 
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is not conducive to good cropping, and so application to grass 
management is one of the most effective means by which vigour 
can be checked and productivity enhanced. Excessive new 
season’s growth, or, as it is generally termed, excessive vigour, 
may be attributable to one or more causes such as : (u) deep 
fertile soil, (b) heavy manuring, (c) vigorous rootstocks (see p. 
86), (d) severe pruning (see p. 150). Grass management is 
most likely to be the best form of management when excessive 
vigour is due to the combination of (u) and (c). Although 
application to grass may be a valuable means of bringing about 
a more desirable state for trees that have been heavily manured 
or severely pruned, such might only apply for a few years and 
it should be appreciated that under conditions of less manuring 
or light pruning a contiiuiation of the arable form of manage- 
ment might be preferable. At least, care should be taken when 
excessive vigoui' prevails, not to leave off manuring and pruning 
and to apply to grass all in one season, because it is not unKkely 
that the condition would then be very speedily reversed from 
excessive vigour to deficient vigour. 

(//) Variety. Where questions of drought and lack of vigour 
do not arise, there are some varieties that can be managed 
equally well under systems of grass or arable culture. The 
varieties Brarnley’s Seedling and Newton* Wonder (see p. 57) 
are classical examples. Nevertheless licavicr manuring is 
normally required for the first few years after application to 
grass than for trees of the same variety under arable conditions. 
The fruits of some varieties, notably dessert, have only poor 
market value when they are very large, soft-textured and under- 
coloured. Well-coloured fruie. of Worcester Pearrnain and 
Laxton’s Superb are required, and this applies more or less to 
most dessert sorts. Very large apples, predominantly green in 
colour, are hardly countenanced as of ocssert quality. Whilst 
it is true that the juicy aromatic's of the Cox's Orange should 
be cultivated and, on account of this, arable conditions are 
often to be preferred foi this sort, it is also true that large under- 
coloured specimens, which have poor keeping quality and poor 
dessert value, arc not favoured. When it is found that under 
arable conditions dessjert apples are too large, of poor colour 
and of poor keeping quality, considerable benefits to size, colour 
and keeping value can be brought about py application to grass 
management. 

{Hi) Soil Moisture. Not only do soils applied to grass 
management dry out sooner than under arable management, 
they also take longer to become saturated with water during 
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the Autumn and Winter months. In view of this, it will be 
appreciated that the expedient of grassing down is a valuable 
means of removing sojI water when it is present in excess during 
the Spring and Summer, and also of delaying early saturation 
during Autumn. Very often, under soil conditions that arc 
moist during the entire growing season, vigorous growth results, 
and when this happens, varieties like Worcester Pearmain and 
James Grieve are very subject to the disease Apple Canker 
(see p. 224). More often than not, the best means of reducing, 
if not controlling, this disease is by applying to grass manage- 
ment, in place of arable, and temporarily withholding application 
of nitrogenous fertilizers. When changing from arable to grass 
management, a procedure similar to that described for cherries 
(see p. 112) should be followed. 

Once grass is well established, it is essential to keep it short 
during the Spring and early Summer months. This may be 
done by frequent mowing operations or by sheep. In plantations 
of bush trees, mowing is essential and the tool most favoured 
for the i)iirpose is the tractor-drawn gang-mower. Even for 
Half-Standard and Standaid orchards fruit grow'ers are showing 
a distinct preference for mowing. Fruit growei?, unless they 
arc engaged in other branches of farming as well, generally do 
not care to have sheep. When sheep are employed for keeping 
the grass tight, it is more or less essential that there should be 
grazing for them other than provided by the orchards. It is 
advisable to take sheep out of orchards for a few days w^hen 
Arsenate of Lead hc3s been employed in the spray mixture (see 
p. 289), furthermore, sheep are not wanted in orchards, near 
and during harvesting. The number of gang-mowing operations 
necessary during the course oi a season varies from year lo 
year and depends upon how quickly the grass grows. On 
average, mowing should be done once fortnighlly during April 
and May and rather less than this during June and July. After 
July, mowing may be discontinued as a regular routine, only 
doing it as occasion demands, so that the grass docs not become 
too tall and therefore difficult to deal with by gang-mower. 
The mown grass cuttings should be allowed to rot where they 
fall, and under no circumstances should grass be allow'cd to 
grow tall and be taken away as hay. Only under the exceptional 
circumstances of extremely vigorous trees could the taking of a 
single crop of hay he justifiable. Instances are known where 
the remo'val of a single hay crop has resulted in a severe check 
to the vigour of the trees and heavy manuring has been needed 
to restore the situation. 
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THE NUTRITION AND MANORIAL 
TREATMENTS OF FRUIT CROPS 

h'rom cultivation we proceed to nutrition, 
Keasons are given for the employment of 
manures^ both inorganic and organic and those 
commonly used are detailed. Symptoms of 
mineral deficiency and CA>rrective treatments 
are described and suitable manurial treatments, 
are outlined f€*r the various fruit crops. 

The primary ami of a friut grower is to produce the heaviest 
possible crops of* good -quality fruit regularly. The factors of 
crop yield, quality and regularity should be considered 
collectively since, so far as is possible, weight should not be 
borne at the expense of good market quality, nor at the ability 
to repeat the performance during subsequent successive seasons. 
This is a high standard of elficiency to aim at, and it is not 
likely to be achieved unless the various fruit crops are maintained 
jii a state of growth suited to their respective needs. Needless 
to say, this cannot be done unless, their nutrient needs are 
satisfied and this in turn implies that the soil, on w^hich they 
arc grown, must hold and be capable of supplying in sufficiency 
both water and the essential mineral derm nts. The production 
of crops over a number of years from the same soil, inevitably 
results in a depletion and in course of time a deficiency of one 
or more essential mineral elements. On some sites deficiency 
conditions may occur early on in the life of the crop whilst on 
others several years may elapse before such is the case. Sooner 
or later, and for preference before acute need is apparent, a 
form of replenishment by making applications of suitable 
mineral fertilizers to the soil becomes nece^^-sary, 

REASONS FOR USING INORGANIC FERTILIZERS 
SUPPLYING MINERAL SALTS. 

One of the main reasons for manuring fruit crops is to 
prevent the occurrence of mineral deficiencies that impair 
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productive efficiency. Soil applications are made of fertilizers 
supplying elements such as nitrogen, potassium, phosphorus, 
calcium and magnesium for which the need is usually greatest 
and deficiency most likely. Flements such as iron and 
manganese, deficiencies of which are likely to occur in soils 
wliere lime is excessive, cannot be supplied satisfactorily by 
soil application, so they are supplied by tree injection methods 
or, in the case of manganese, by spraying (see p. 277). 

The foremost consideration when applying fertilizers is to 
supply the immediate seasonal requirements of those elements 
of which there is greatest need ; and when this is a regular 
procedure, it is hardly likely that deficiency problems in respect 
of those elements will arise, although the policy may savour of 
a hand to mouth existence. I2vcn before the important objective 
just outlined can be achieved, it is necessary for a grower to have 
some idea of the respective needs of his different crops. Tliis 
information is usually obtainable by chemical analysis of both 
soil and plant material and by the visible appearance of the 
growing crop. 

An impoitant secondaiy icason for the application of 
fertilizers and manures, is to secure a reserve build-up of 
essential mineral elements. However, this can only be done to 
advantage within certain limits and in respect of certain elements. 
An excessive build-up of mineral matter in one direction may 
lead to an apparent deticicncy in another. For instance, an 
excess of calcium may in some cases be responsible for an iron 
deficiency, and in others, where conditions of poor drainage 
occur, a manganese deficiency (see p. 125). An excess of 
potassium leading to luxury consumption of this clement, has 
been known to aggravate symptoms of magnesium deficiency. 
This serves to stress the point that it is wise to secure a balanced 
build-up of certain essential elements. Nevertheless an element 
such as nitrogen is not readily held by the soil, and it is futile to 
attempt to secure a level in excess of that required to meet the 
seasonal needs of the crop that is being grown. An ovei- 
supply of readily available nitrogen is usually accompanied by 
detrimental results. 

It is clearly evident that if money is to be spent to good 
purpose on fertilizers, a grower must know in general terms 
what is needed by the various crops he is growing. He must 
also know how that need can be met. An estimation of the 
nutritional needs of a crop is determined by the kind of crop 
that is being grown, the state of growth, whether good, excessive 
or poor, the appc^arance of the foliage, whether healthy or 
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abnormal and the condition of the fruit, whether size and 
colour are satisfactory or not. The response of a crop to its 
environment, as exhibited by its visible characteristics, is an 
invaluable guide to its nutritional needs. It is a tenet of good 
farming to learn the language of plants from the varied visible 
manifestations of leaves, shoots, fruit and wood character, A 
more matter of fact method of determining the needs of crops, 
in respect of certain elements, is based on a chemical analysis 
of soil and plant material. The grower who has taken the pains 
to familiarise himself with the visible symptoms of mineral 
deficiencies, so far as they can be determined, and who 
periodically, say once every three or four years, submits soil 
samples to the Soils CTiemist of his province in the National 
Agricultural Advisory Service for analysis, is in a position to 
employ fertilizers to good advantage. Naturally this pre- 
supposes that a grower has a working knowledge of the various 
fertilizers, what they supply and the quantity required per ^cre 
to meet a given need. 

REASONS FOR I SING MANURES SUPPLYING BOTH 
ORGANIC MATIER AND MINERAL MATTER. 

There is another side of tJie nutritional story which is barely 
less important than that concerned with the mineral status of 
both soil and plants. It concerns the very' nature of the soil, 
the rooting medium for the fruit crops, or as it might be termed, 
the vehicle by which the nutrient needs are supplied. For some 
crops, it IS particularly desirable that the soil should possess an 
easily workable character and in the event of tendencies to set 
hard, i.e. to clod or pan, it m*. seriously add to the physical 
difficulties of maintaining “ clean ” cultivation. The ease with 
which a soil can be worked, especially for crops that have to 
he maintained under clean cultivation , is important. In 
addition to this, the capacity of a soil to ‘lold water and yet to 
remain well aerated arc features that growers would do well to 
preserve and foster. At least it is highly desirable to guard 
against any progressive deterioration of a soil in respect of 
irregularities both as far as Summer drought and Winter wetness 
are concerned. A long term manurial tieatmeni ‘should there- 
fore not only be designed to supply essential mineral matter, 
but also to maintain a suitable physica* -<ate. The physical 
state of a soil although bound up with questions of depth and 
with the texture of geological material which has contributed 
the mineral part of the soil, is also closely bound up with the 
organic matter it contains. 
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Methods of Supplying Organic Matter. 

Under a system of clean cultivation there are various factors 
that play a part in depleting soil organic matter. It falls to 
the grower to make good this loss by various means, or at least 
to see to it that the loss of organic matter is not such as to 
result in a general deterioration of his crops. Organic matter 
may be increased by various means, viz; (i) By the application 
of organic manures, (ii) by growing a permanent cover crop, such 
as grass or clover, (iii) by growing and ploughing in green cover 
crops, (iv) by surface mulching with fresh or composted straw. 

The relative merits of the various ways of supplying organic 
matter depend primarily upon the kind of fruit crop that is 
being grown and secondarily upon the materials that are most 
readily obtained. For soft fruits, chief dependence must he 
placed upon the application of manures, although to a limited 
extent green cover crops may be employed for bush fruits like 
blackcunants and cane fruits like loganl^rries and blackberries. 
Tree fruits lend themselves to a greater variety of treatment 
than soft fruits, the straw mulch, applied organic manures, and 
temporary and permanent cover crops may all under different 
circumstances be employed with success, » 

When a straw mulch system of supplying organic matter is 
adopted, it n*iust be borne in mind that if it is allowed to 
decompose unaided, a nitrogen deficiency is likely to occur. 
Unlike farmyard manure, where the straw is partially rotted 
and supplied witn nitrogen in the animal residues, a straw mulch 
must pass through the whole process of decomposition whilst 
on the soil, and soil bacteria will require nitrogen to effect that 
decomposition. In order to safeguard against nitrogen de- 
ficiency, which will be indicated by symptoms shtiwing in the 
growing crop, it is necessary to apply nitrogen fertilizer in 
sulficiency (sec p, 138). 

FERTILIZERS AND MANURES COMMONLY USED. 

(i) Those supplying Nitrogen. 

Nitrate of Soda 1 5‘’;v Niirogen ) 

“ Nitro-chalk " . 15F'o ,, > Inorganic. 

Sulphate of Ammonia 21^', ,, J 

Shoddy .. .. 2-12% „ 

Hoof and Horn Meal IB- 14% 

Rape Meal . . . , 4-6% ,, J-Organic. 

Feathers . . . . 9% 

Dried Blood .. .. 12-14% „ J 

/ 

I 
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(.ii) Those supplying Phosphorus. 


Superphosphate 

30% 

Basic Slag 

15 45% 

Steamed Bone Flour . 

55-69':;, 

Dissolved Bones 

33-35'’., 

(iii) Those supplying Potash. 

Sulphate of Potash . . 

48-50';o 

Muriate of Potash . 

40-06'-'., 

(iv) Those supplying Magnesium. 

Magnesium Sulphate 

20 40“/„ 


” ^Organic. 


Magnesiun*. 


(v) I'hose supplying IJme. 

Hydraied Lime. 

Cironnd Limcrtonc. 

( vi) "i’hose supplying more than a single essential element. 

Nitrogen. Phosphate. Potash, 
harm Yard Manure *6% 

Str-aw 5^h, *2^^. 1% 

Meat and Bone Meal 5 10% 5-20' o 

Peruvian Guano .. 5 14% 20-^40% 2-4% 

Ground Magnesian Limestone. 20-40% Magnesium. 
Compound I-erlilizcrs as supplied by manure merchants. 
5-10% Nitrogen. 10 30% Phosphate. 5-18%Pot^h. 


DLFICTENC Y SYMPTOMS. 

Wh.en nutritional needs are satisfied, such is registered by the 
general appearance of the respective halt crops, especially 
during the Summer months. Similarly a shortage of an element 
essential to the satisfactory' development of a particular crop 
is registered by visual symptoms. Each element performs 
specialised functions wliich cannot be totally undertaken by 
any other dement, and when one or other is in short supply, 
and the synthesis of all in combination is affected in this or 
that direction, the specific symptoms which generally appear 
are enough to denote the particular elei. cut that is lacking. 
The appearance of a growing crop is one of the best guides by 
which nutritional status is indicated. The deficiency symptoms 
commonly met with are due to need for Nitrogen, Potassium 
and Magnesium. Although these deficien<jies are widespread. 
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potassium and magnesium deficiencies arc most likely to occur 
on light soils from which the base elements, i.e. calcium mag- 
nesium and potassium, arc readily removed In addition to 
nitrogen, potassium and magnesium deficiencies, iron and 
manganese deficiencies are of common occurrence on highly 
calcareous soils, the latter oci."»irring especially where drainage 
is poor (i.e. the land is too wet). Symptoms are exhibited by 
foliage during July and August for tree fruits, and rather earlier 
than this for soft fruits. 

1. Nitrogen Deficiency. 

Foliage: Pale green to yellow, small. 

Shoots: If any, comparatively few; short and thin. 

Fruit: Small, hard, highly coloured for the variety grown. 

Bark: Highly coloured, i.e. orange-red colourings especially 
on sunniest side of trees. 

2. Potash Deficiency. 

Foliage: Small and sparse in severe cases, brittle. Margins 
dead, dead portion, brown to greyish-brown in colour 
(referred to as leaf scorch). Usually associj^ted with some 
yellow-bronze colourings with central poition darker green. 
Scorch symptoms appear rapidly during hot, dry weather, 
although may not show at all if deficiency is only mild. 

Shoots: Number and length restricted. In severe cases, 
severely restricted. 

Trees ami Branches: Symptoms are seldom evenly distributed, 
some individual trees and branches are generally much 
more severely affected than others. 

Fruit: Much reduced in size, dull and immature in appearance. 

3. Magnesium Deficiency. 

Foliage: Small in severe cases, when this stage is reached, 
other symptoms may be masked. Seen on tree fruits 
during August when severe defoliation takes place, 
especially on new season shoots proceeding from the base 
upwards. Symptom colours vary from creamy to yellow- 
bronzc-rcd-purple; these occur more in soft fruits than 
tree fruits. In gooseberries a broad marginal band varying 
from creamy to yellow-bronze-red. In blackcurrants, the 
centre parts are of purple colour and the leaf margins 
remain green for a much longer period. In strawberries, 
the centre portion and margins are red tinted and the older 
leaves are yellow. Dead, brown portions are the most 
pronounced sy^nptoms of tree fruits. The dead portions 
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mostly occur in between the main lateral veins and the 
trouble is referred to as inter veinal necrosis or interveinal 
scorch. The scorch may be confined to the central portion 
near the midrib, as a circular band in between the midrib and 
margin, or it may start on the side margin and extend in 
between the veins towards the midrib. In some tree 
fruits, notably cherries, plums and some apples, the scorch 
IS preceded by a yellowing, and in the case of cherries, there 
js much red tinting. 

Shoots: Tend to be thin and elongated in mild cases. In 
severe cases few, spindly or absent. From late July 
onwards often bare of leaves, save for a few at tips whilst 
fruit is still on affected trees. 

Trees and Branches. May be almost completely defoliated 
w'hilst crop is still on. when this occurs both main stem 
and branches on sun side liable to be blistered by the sun. 

Fruit: Small, dull and immature in appearance. 

4. Iron Deficiency. 

Foliage: Yellow, usually bright yellow, extending from apical 
leaves downwards, sometimes affecting the entire foliage. 
In severe cases, leaf margins die, becoming paie-brown and 
the remainder of the leaf is entirely yellow. In less severe 
cases, with the exception of pear varieties, main, lateral 
and sub-lateral veins remain green whilst the rest of the 
leaf is yellow. 

Shoots: In mild cases, tip leaves of shoots yellow'; lower 
ones normal colour. 

Fruit. Reduced crops. Snudl size. Fiuits of apples and 
pears, pale-green-ycllow with a red flush above the normal. 

5. Manganese Deficiency. 

Foliage: In mild cases, marginal and interveinal yellowing; 
w'ith pears, less deeply indented between the veins than 
with cherries and apples. Midrib and main lateral veins 
usually remain green, together wnih some ot'lhe surrounding 
leaf tissue, appearing as broad bands of green surrounded 
by yellow. In pears and cherries, the green portion is 
usually dull, rather than bright green. In severe cases, 
leaves are completely yellow often marginal necrosis. 
With tree fruits, old leaves and spur leaves are more severely 
affected than younger ones. Yellow colouring usually less 
briglit than for iron deficiency. With soft fruits, it is not 
easy to distinguish between this and irori deficiency, although 
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MINERAL MFIClBNCy 

SYMPTOMS' of APPLES' 
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with manganese deficiency the sub-lateral veins seldom 

show green. 

CORRECTING DEFICIENCIES. 

A mineral deficiency can usually be corrected by making 
applications to the soil of a fertilizer supplying the element 
required. Hence nitrogen may be supplied through a fertilizer 
such as “ nitro-chalk,” potash through sulphate of potash and 
magnesium through magnesium sulphate or ground magnesian 
limestone. Ground magnesian limestone may be employed for 
acid soils althougli it is generally unwise to use it on highly 
calcareous soils. Whereas a nitrogen deficiency may be 
corrected within a short space of time, say a few weeks when 
suitable conditions of tillage and moisture apply, both potash 
and magnesium deficiencies, when severe, may take anything 
from two to four years to correct. A nitrogen deficiency, can 
normally be corrected on the application of 5 cwt. “ nitro- 
chalk per acre or an equivalent dressing of a readilv available 
nitrogenous fertilizer. A potash deficiency normally requires 
application of 4 cwt. sulphate of potash for several successive 
years, and a magnesium deficiency of magnesium sulphate fas 
kpsom’s Salts) at 8 cwt. per acre for a few years. One of the 
less frequent forms of magnesium deficiency occurs when the 
potash status is extra high; and although it is then the correct 
procedure to apply a fertilizer containing magnesium, the 
response is hastened by temporarily withholding potasii 
applications. 

Reference has already been ’"Jade (p, 120), to the fact that 
deficiencies of iron and manganese occur on highly calcareous 
soils. In such cases, applications to the soil of salts containing 
these elements are not likely to be of an ; benefit because soil 
conditions render them unavailable to growing crops. Man- 
ganese dcticiency can readily be corrected by spraying the foliage 
with manganese sulphate at a concentration of 5 lb. to 10 lb. 
per 100 gal. of water. The spraying is done during Spring 
soon after blossoming, when there is a goodly supply of foliage 
and a correction of the deficiency is obtained w^imin two or 
three wrecks. For tree fruits, iron deficiency is best dealt with 
by inserting tablets of ferrous sulphate into the woody stems or 
branches by what is termed an injectio't technique, giving 
correction w'ithin a few weeks. Tablets of manganese sulphate 
may also be used to correct manganese deficiency although the 
response is rather slower than for iron. Solid injection of this 
description is best done during Winter and e^irly Spring. Some 
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risk ol' foliage injury is likely when the operation is carried out 
during the Summer months, especially if dosage is on the heavy 
side (for particulars of injection technique, see pp. 275-279). 

MANURIAL PROGRAMMES. 

It is evident that where such diverse factors as organic matter, 
mineral status, kind and varieties of fruit, soil type and climate 
occur both separately and in combination and all are features 
which alTect the choice of correct manuiial treatment, no single 
manurial prescription can be given to satisfy every circumstance. 
It is proposed, therefore, to state in general terms what are the 
normal manurial requirements for the various kinds ol’ fruits, 
together with certain desirable modilications to suit conditions 
of fairly common occurrence. 

Pre-Planting C onsiderations. 

Just as planting should not be done irrespective of soil and 
site, so it should not be done unless the nutritional conditions 
will satisfy the needs of the proposed crop for at least a short 
period alter planting. Although it is possible, with the majority 
of fruit crops, to gain favourable responses following suitable 
manurial applications to fruit crops planted under conditions 
of faulty nutrition, it is generally a slow process. A short- 
term crop like srrawbernes must be excepted from this 
generalisation since they seldom make good if the initial planting 
conditions are unfavourable. A suitable nutritional status 
should be obtained prior to planting. This is a good axiom 
for all fruit crops, especially soft fruits and most cspcx:ially 
strawberries, although their varying needs govern whether the 
particular emphasis of treatment is in one direction or another. 
For all crops, there should be no lack of potassium or magnesium 
and in the case of dessert apples, dessert gooseberries, rasp- 
berries, loganberries, strawberries, redcurrants, pears (vars. 
Conference and Early Market), a highei potash level is required 
than for culinary apples, plums, blackcurrants and blackberries. 
For strawberries, it is necessary to have a higher phosphate 
level than for other fruits. Potassium should be supplied by 
applying sulphate of potash at 4 cwt. per acre so long as 
deficiency conditions prevail. Magnesium is supplied by 
magnesium sulphate at the rate of 8 cwt. Epsom Salts per acre 
and phosphorus by superphosphate at the rate of 4 cwt. per acre. 
Under acid conditions where a magnesium deficiency exists. 
Ground Magnesian Limestone at 1 ton per acre should be 
applied. It is seldom necessary to apply inorganic nitrogenous 
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fertilizers before planting, unless it be to assist in the decom- 
position of strawy, vegetable material; for decomposition of 
straw results in a nitrogen impoverishment of the soil which 
must be prevented by the addition of nitrogen. Some few 
years may elapse after planting before nitrogenous fertilizers 
need be applied to tree fruits; but soft fruits such as black- 
currants, loganberries and blackberries are likely to benefit from 
applications, if not before, at least soon after planting. Liming 
should be done cautiously, steps being taken to reduce any 
marked acidity while maintaining a slightly acid condition. 
Blackcurrants, redcurrants and gooseberries and loganberries 
arc less likely to thrive under acid conditions than most crops’ 
Strawberries and dessert apples normally thrive on soils that 
arc fairly acid; in the case of the strawberries, applications of 
lime immediately before planting or after planting may have 
damaging results unless the previous conditions are markedly 
acid, it IS preferable therefore to plant strawberries one or two 
years after tfie application of lime. 

Whereas nee fruits seldom derive the best benefits from the 
applications of bulky organic manures (such as farmyard manure 
or shoddy) before planting, application is normally of great 
benefit to soft fruits, especially on soils that have been applied 
to arable management for several years previously and when 
soil textures are of the light (sandy) type. 

A well-tested practice for soft fruits and one that is sub- 
stantiated by lesearch, is the preplanting application to the land 
of farmyard manure at the rate of 20-40 loads per acre. This 
advice presupposes that livestock is kept whereby a balanced hus- 
bandry can be maintained. As a first measure, the dung should 
be disced in, rather than ploughed in. A surface mulch is more 
likely to be of assistance for subsequent cultural operations and 
moisture conservation than manure at the bottom of a furrow. 


When no dung is available, there are various Jess satisfactory 
alternatives such as: (i) application of composted straw at 20-40 
loads per acre, (ii) Application of straw direct to the land at 
2“3 tons per acre plus 5 cwt. Nitro-Chalk or 3 cwt. sulphate 
of ammonia (see pp. 122, 138). Long straw is readily broken by 
running a heavy disc harrow over it when it is stiff with frost, 
(iii) Application of shoddy at 2 tons per acre. 

The disadvantage of composting is its high cost. The method 
of applying straw direct to the land is becoming increasingly 
favoured. When this course is adopted, it is preferable to 
apply the straw during the Winter preceding planting, it being 


impracticable to do so during the Autumn of planting. Similarly 
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shoddy should be applied several months in advance of planiing. 
In between the application and the planting of the fruit crop, a 
crop that will be cleared early may be grown, after which a 
cover crop such as oats, tares or mustard for ploughing-in green 
may be broadcast. 

Supposing the site to be planted has, for several years 
previously, been pasture, it is seldom necessary to apply organic 
manures additional to that supplied by the decaying herbage. 
As a rule, it is unwise to follow immediately upon the ploughing 
of an old pasture with strawberries, unless there is good reason 
to believe that pests such as wireworm and leather jacket are 
not likely to be troublesome. 

There is an apt saying, “ nothing is so costly as failure and 
one would hasten to add that neither is it to the fruit grower’s 
advantage to make success as expensive as possible. Although 
most growers would do well to spend more money on manures 
much that is spent is wasted. Manuring must be done with 
full knowledge if it is to be advantageous and economic. There 
is really no need for manuring to be haphazard and based upon 
pure guesswork, since if any doubt exists in the mind of a 
grower about the nutritional status ol‘ this or thai site, it points 
to the advisability of calling in someone technically qualified 
to make an examination, and, if needs be, to submit soil samples 
for the purpose of analysis. 

A grower having taken note of the fact that some plums were 
doing well on a soil of moderate depth, and overlying chalk, 
generously limed another site prior to planting. Since the 
newly planted plum piece failed to thrive according to expec- 
tation, further Innings w'ere given, and on reckoning it was 
apparent that within the course of a lew years something like 
100 tons of lime per acie had been applied. The foliage of the 
plums was very yellow and the trees at 10 years old failed to 
crop. Upon examination, it was evident that a violent 
manganese deficiency had been induced, due primarily to an 
excess of lime. 


MANURING SOFT FRUITS. 

1. Strawberries. 

Luxuriant growth is not required, as it is not conducive to 
heavy yields, and excessive foliage is detrimental, so far as 
ripening and quality arc concerned. Thus nitrogen should be 
at a medium level w'hereas phosphates and potash should be 
in good supply. The physical conditions of a soil should be 
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such as to hold moisture well during the early Summer months; 
it should be of a crumbly structure so that it can easily be 
worked by cultivators. Thus a soil well supplied with organic 
matter is desirable. A well-conceived pre-planting treatment 
is far more likely to benefit strawberries than post-planting 
treatments (sec p. 128). There is not sufficient evidence to 
indicate that manuring strawberries after planting is merited, 
unless during the Autumn of the maiden year when 8-10 cwt. 
per acre of Meat and Bone Meal could be applied. 

2. Redcurrants, Gooseberries, Raspberries. 

Good growth is required from these crops each season, 
although luxuriant growth is not advantageous. Steady growth 
of the hardy type is to be preferred to the over vegetative type, 
since the latter, in the case of raspberries, is not conducive to 
the most productive cropping, and with gooseberries and red- 
cunants, great difficulty is often experienced in establishing 
bushes because the young shoots can be blown out during high 
winds. Under reasonably fertile conditions, inorganic nitrogen 
should be omitted during the early years; and in the case of 
redcurrants and gooseberries, the application of bulky organics 
may be deferred until the bushes are established. For all the^c 
crops it is essential to maintain potash in good supply. 

Nitrogen. Once yearly applications have to be made durirg 
Autumn and Winter to supply nitrogen. Organics such as Hoc f 
and Horn at 2-3 cwts. per acre or Meat and Bone Meal at 
3-5 cwt. per acre or Rape Meal at 10 cwt. per acre arc 
satisfactory. In addition to this, under growing conditions that 
are relatively dry, 1-1 J cwts. pci acre of Nitro-Chalk ” may be 
used with good effect during late Winter (February-Marcb). 
In general, inorganic nitrogen should be avoided where as a 
result either of high rainfall or of high watertable, growing 
conditions are moist. Give periodically, say once every 3-4 
years, an application of farmyard manure at 10-20 tons per 
acre. During the years that this is done, other organic manures 
may be omitted. 

Potash. Should applied regularly each Autumn as 
sulphate of potash at 1-2 cwt. per acre, increasing to 4 cwl. 
per acre under deficiency conditions. It may be omitted under 
conditions well supplied with available p>oJash, 

Phosphates. May be supplied every alternate year during 
Autumn to Spring as superphosphate at 3-4 cwt. per acre, or 
some equivalent in the form of other phosphatic fertilizers, 
although annual applications arc advised so long as there is a 
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phosphate shortage. When Meat and Bone Meal is used as 
the source of nitrogen and phosphate, it is seldom necessary to 
apply other phosphatic fertilizers. 

Magnesium. Under deficiency conditions, this element should 
be applied as magnesium sulphate at 8 cwt. of Epsom Salts per 
acre, per annum, during Aulumn to Spring. On light (sandy) 
soils, periodical applications should be made, say once every 
3 or 4 years, at 2 to 4 cwt. per acre. On acid soils, an 
application at 1 ton per acre of Ground Magnesian Limestone 
may be made during Autumn to last until further liming is 
necessary. Should a magnesium deficiency persist in between 
applications of Ground Magnesian Limestone, applications of 
magnesium sulphate should be made for a few successive years 
at the rate of 4 cwt. per acre. 

Calcium. Under conditions of more than moderate acidity. 
Autumn application of Hydrated Lime or Ground Limestone 
should be made to bring the surface soil to the slightly acid 
state. Where Ground Magnesium Limestone has been applied 
there should be no need to apply other lime containing ferti- 
lizers (see recommendations concerning magnesium in the fore- 
going paragraph). ♦ 

SUMMARY OF TREATMENT. 

Autumn to late Winter applications (i.e. November to March). 

Hoof and Horn, 2 -3 cwt. per acre, or 

Meat and Bot e Meal, 3-5 cwt. per acre, or 

Rape Meal, 10 cwt. per acre. 

Farmyard Manure, 10-20 tons per acre, every 3-4 years. 

“ Nitro-Chalk,'''' I-IJ cwt. per acre in dry situations. 

Sulphate of Potash, 1-2 cwt. per acre; 4 cwt. per acre under 
deficiency conditions. 

Superphosphate, 3-4 cwt. per acre every second year; an- 
nually under deficiency conditions. Omit when supplied 
with nitrogenous manures. 

Magnesium Sulphate, 2-4 cwt. per acre on light (sandy) soils, 
every 3-4 years; 8 cwt. per acre annually under deficiency 
conditions, or 

Ground Magnesian Limestone at 1 ton per acre under acid 
conditions. 

Hydrated Lime or Ground Limestone to bring soil to a slightly 
acid state where no magnesium deficiency exists. 

3. Blackcurrants, Loganberries, Blackberries. 

Vigorous growth is required by these crops, and a rather 
higher nitrogen level should be maintained than for the crops 
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already discussed. Althou^ organic manures, preferably of 
the bulky type, should provide the main basis for the manurial 
treatment, blackcurrants in particular respond favourably to 
appreciable dressings of inorganic nitrogen. Good responses 
will be obtained from a lower potash level than is required by 
most other soft fruit, although this should not be taken to mean 
that their potash requirements are negligible. As with straw- 
berries, there is good reason to believe that phosphates should 
be in good supply. An all round high state of soil fertility is 
needed for these crops, right from the time of planting. 

General. Periodical autumnal applications, say every third 
or fourth year, of farmyard manure, especially for blackcurrants 
at 15-30 tons per acre. Green manuring either in the form of 
oats and tares sown dunug July and August, or annual weeds 
to be ploughed m during laic Autumn. 

Nitrogen. Periodical Autumn applications of Shoddy at 1-2 
tons per acre oi feathers at I Ion per acre, or other bulky 
manures, where farmyard manure is not available. Annual, 
iate Winter applications of inorganic nitrogen such as “ Nitro- 
Chalk ” or the equivalent, at ^-4 cwt. per acre. When bulky 
organics supplying nitrogen are not available, Hoof and Horn 
applied during Autumn at 5-6 cwt. per acre or Meal and Bone 
Meal at 8 ■ 10 cwt. or Rape Meal at 1 5-20 cwt., should be applied 
in which case only 1-2 cwt. of “ Nitro-Chalk” need be applied. 
With established blackcurrant bushes, a further application of 
“ Nitro-Chalk ” at 12 cwt. per acre, made immediately the 
crop is harvested, gives beneficial results. It is futile to give 
this application if the Leaf Spot disease is serious (see p. 212). 

Potash. Annual Autumn applications of sulphate of potash 
at 1 cwt. per acre should be made unless potash is known to be 
in good supply, in which case it may be reduced to i cwt. per 
acre, or even omitted periodically. Alternatively, 2-4 cwt. per 
acre should be applied when there is evidence of potash deficiency. 

Phosphate. Annual application of superphosphate at the 
rate of 3-4 cwt. per acre during Autumn to late Winter or the 
equivalent supplied in some other form. In the event of 
substantial application of organic manures containing phos- 
phate, other phosphatic fertilizers need not be applied. 

Magnesium. Periodical Autumn or Spring applications of 
magnesium sulphate as Epsom Salts at 4-<s cwt. per acre under 
normal conditions or annual applications under deficiency 
conditions. When soil conditions are markedly acid, Ground 
Magnesian Limestone applied during Autumn at 1 ton per acre 
may be used to replace the magnesium suJpf ale. 
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Cakiiim. Under conditions of more than moderate acidity. 
Autumn application of lime should be made (sec recommenda- 
tions under 2 above). 

SUMMARY OF TREATMENT. 

Autumn to late Winter applications. 

Farmyard Manure, 15--30 tons per acre every 3 or 4 years. 
Green manuring, during Autumn. 

Shoddy at 1 to 2 tons per acre, if no farmyard manure, or 
Feathers at 1 ton per acre. 

Hoof and Horn at 5 to 6 cwt. per acre during years intervening 
application of farmyard manure, etc., or 
Meat and Bone Meal at 8 to 10 cwt. |>er acre, or 
Rape Meal at I ton per acre. 

“ Niiro-Chalk ” at 1 to 2 cw't. per acre or 3 to 4 cwt .per acre 
w'hen no nitrogen supplied as organics. 

Sulphate of Potash at 1 cwt. per acre. 2 to 4 cwt. per acre 
under deficiency conditions. 

Superphosphate, 3 to 4 cwt per acre ; omit when phosphate 
is supplied in other manures. ^ 

Magnesium Sulphate at 2 to 4 cwt. per acre every or 4 years; 

annual application undei deficiency conditions, or 
Ground Magnesian Limestone at 1 ton per acre under acid 
conditions. 

Summer application for Blackcurrants. 

“ Nitro-Chalk " at 1 to 2 cwt. per acre immediately after 
crop is picked, 

manuring of tree r Rurrs. 

1. Apples. 

Whilst trees are young and unproductive, most varieties 
should be treated similarly, because the requirements are more 
or less identical, vi7., that productive trees should be formed 
with the least possible delay. Such differences as are required 
arc attributable to soil differences more than to varietal 
differences. With increasing age, the emphasis is placed upon 
crop-production rather than tree-development and factors such 
as weiglH of crop and fruit quality arc of paramount importance. 
This stage is arrived at sooner with close planted trees, such as 
Cordons and Dwarf Pyramids, than with wide plants such as 
Standards. There are four main quality groups, two of which 
arc in the dessert -apple class and two in the culinary apple 
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class. The requirement for some dessert apples, such as 
Wor^ster Pearmain, is high colour and firm texture, and while 
this is imiportant with such varieties as Cox’s Orange Pippin, a 
rather juicier apple with more aromatic flavour is sou^t. Tlie 
requirement for early culinary apples, with short-keeping quali- 
ties, such as Early Victoria and Grenadier, is green apples 
which gain large size early in the season. The classic late- 
keeping culinary apple is Bramley's Seething and whereas 
reasonably good size is wanted, size must not be pursued so 
much as to conflict with good storage quality. 

(i) Newly Planted and Young Trees. 

Trees may be planted at anything from one to ten years old. 
T here are instances of trees having succeeded when more than 
10 years old at the time of planting. The older a tree is at the 
time of planting, the slower it is likely to become established 
and make satisfactory development. For trees from which 
poor growth is anticipated, either due to the tact that late 
planting is done, or that they are more than three years old at 
the time of planting, the application of a larmyard manure 
mulch around the base of each tree is advised. This practice is 
also strongly ad\ ised for trees that are planted direct into pasture. 

Nitrogen. Other than for the reasons just given in the 
previous paragraph, or because a nitrogen deficiency is known 
to exist, the application of nitrogenous fertilizers should be 
withheld for the first few yeais. At least they should be with- 
held until the trees have recovered from the natural check in 
growth that is the result of the transplanting operation. It is 
advisable to withhold applications of nitrogen as long as good 
growth is yielded and the foliage shows no paleness due to 
nitrogen shortage. Nitrogen should be applied when gi'owth 
proves to be unsatisfactory, so long as the potash and magnesium 
stetus are satisfactory. This stage is nojmally reached by the 
time the trees are entering a productive phase, although 
applications of nitrogen are likely to be required sooner on the 
drier soils than on deeper loams more retentive of soil moisture. 
When growth is vigorous and the foliage is a deep green colour, 
no nitrogen application should be made. When growth is only 
poor or moderate and the foliage is a pale green-yellow 
colour indicating nitrogen shortage, this condition in the first 
instance is more likely to be apparent in some trees than m 
others, nitrogen in one form or another should be applied. On 
deep soils well supplied with moisture, the nitrogen may be 
supplied as “ Nitro-Chalk ” or sulphate of ammonia during 
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March at 1 to 3 cwt. per acre. On soils inclined to become 
excessively dry early during Summer, nitrogen should be supplied 
during Winter by a bulky manure such as Shoddy at the rate 
of about 1 ton per acre. 

When “ gapping up (see pp. 243, 260) of an orchard is done, 
planting direct into grass is sometimes unavoidable, save for a 
small cultivated part in the immediate neighbourhood of the 
tree. A nitrogenous fertilizer such as “ Nitro-Chalk ’’ should 
be applied to the cultivated soil during March at the rate of 
2 to 4 ounces per square yard each year, except for trees with 
good vigour. Also a change over from arable to grass manage- 
ment should be followed by applications of “ Nitro-Chalk,” or 
the equivalent at the rate of 3 to 5 cwt. per acre, during the late 
Winter, i.e. January to February. This should normally be 
done even when trees are vigorous enough at the time of grassing 
down, and should only be omitted if a disccise such as Canker 
is prevalent (see p. 224), under which circumstance it is advisable 
to permit a temporary low nitrogen status to occur before 
making application of a nitrogenous fertilizer (see p. 118). 

Potash. During the initial years ol’ development, regular 
Autumn or Winter applications of sulphate of potash, at the 
rate of I or 2 cwt, per acre, per annum, should be made. The 
dressing should be increased to an annual dressing of 4 cwt. 
per acre on soils known to be deficient in potash. The only 
justification for omitting potash applications at this stage, is 
when previous generous applications have been made and it is 
known that the soil is well supplied with available potash. 

Phosphate. Applications of a phosphate fertilizer are seldom 
necessary during the early years. On soils that have low 
available phosphate, the application at 3 to 5 cwt. per acre of 
super-phosphate, or the equivalenl, during Winter or early 
Spring is advised. 

Magnesium. Applications of magnesium fertilizers for young 
trees is seldom necessary, except on light, sandy soils and on 
sites from which old fruit has been cleared, i.e. grubbed, (see 
p. 64). Linder such conditions it is wise, as a precautionary 
measure, to apply, for two or three years during W'inter or early 
Spring, dressings of magnesium sulphate as Epsom Salts at the 
rate of 2 to 4 cwt. per acre. Tn the event of a severe deficiency 
of magnesium, applications at the 8 cwt. rate should be made 
for a few years. For soils that are markedly acid, periodical 
Autumn to Winter applications, say once every 4 8 years, 
depending on acidity, of Ground Magnesium Limestone should 
be made, at the ra^ of I ton per acre. Supposing conditions 
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exist where an initial dressing of Ground Magnesian Limestone 
would not suffice to correct a magnesium deficiency, supple- 
mentary annual applications of magnesium sulphate, at the 4 
cwt, rate per acre should be made for a few years. 

(ii) Productive Trees. 

Differences in variety, vigour and form of management (i.e. 
whether arable oi grass) call for dilferences in the manurial 
treatment. The differences are mainly on the nitrogen side and 
in the employment of bulky organic manures. More vigour 
and larger fruits are required from non-keeping, early culinary 
sorts than from the later storage sorts or dessert sorts. A 
grower must be in a position to decide whether more or less 
nitrogen is desirable, anJ to what extent bulky organic manures 
can be employed to good effect. The main basis of manuring 
in respect of Potash, Phosphate and Magnesium, which are 
dealt witli under this heading, should be essentially the ^amc 
for all varieties, except that dessert sorts arc likely to benefit 
from a higher level of potash manuring than culinary sorts, and 
a higher level of phosphate for storage varieties. The require- 
ments in respect of' nitrogen and bulky manures is dealt with 
under separate management and varietal headings. 

Potash. Autumn applications should be at the rate of 4 cwt. 
per acre, per annum of sulphate or muriate of potash under 
deticiency conditions and 1 to 2 cwt. per acre, under normal 
conditions. Applications may be withheld so long as readily 
available potash is in good supply. 

Phosphate. Autumn to Spring applications should be made 
once every 2 or 3 years at the rate of 3 to 5 cwt. per acre as 
super-phosphate or the equivalent. This may be omitted when 
phosphate is supplied together with a nitrogen containing 
manure such as Meat and Bone Meal. Annual applications 
should be made when available phosphate is known to he low, 
and for as long as such a condition persists. 

Magnesium. Autumn or late Winter applications of mag- 
nesium sulphate as Epsom Salts, to be made every 3 to 4 years 
at the rate of 2 to 4 cwt. per acre. The more frequent and 
heavier applications are normally required on light, sandy soils. 
Annual applications at the 8 cwt. rate should be made when 
pronounced deficiency symptoms are in ^ idence. Under acid 
soil conditions. Ground Magnesian Limestone should be applied 
at the rate of 1 ton per acre in place of magnesium sulphate. 
Under such conditions, Ground Magnesian Limestone is likely 
to be more efficacious than magnesium sulphate, although the 
E* 
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latter, in the event of the deficiency symptoms persisting, should 
be used once the soil ixidity is reduced to a slightly acid or 
neutral state. 

(a) Non-Storage Culinary Sorts (c.g. Early Victoria & Grenadier). 
(0 Under Arable Management. 

Trees conforming to tliis desoTiption should be maintained 
in a vigorous state of growth, because large fruits are required 
from them early in the season. In view of this, periodical 
Autumn to Winter applications of farmyard manure can be 
employed with good efi'ect, say at the rate of 10 tons per acre 
every 4 years. Where dung is not available, other bulky 
organics may be employed (see under Nitrogen below), such as 
a straw mulch applied during Autumn at about 2 tons per acre 
every 3 to 4 years. The annual discing or ploughing in of late 
Summer weeds is a valuable means of safeguarding against a 
rapid depletion of soil organic matter, and when such fails to 
provide a good bulk of herbage, an Autumn sowing of a mixture 
of oats and tares for the purpose of turning in during Winter 
is advised. 

Nitrogen. When it has not been practicable to apply other 
bulky nitrogen-supplying manures, such as farmyard manure, 
periodical Autumn to Winter applications of shoddy, ul 1 to 2 
tons per acre, may be applied with good etfect, especially if 
some increase in vigour is desirable. Annual applications of 
other nitrogen-supplying fertilizers are usually necessary, and 
this may take the form of Meat and Bone Meal and “ Nitro- 
ChalK/' The “ Nitro-Chalk/’ or an equivalent fertilizer should 
be applied not later than March at 2 to 3 cwt. per acre and the 
Meat and Bone Meal should be applied during Winter at from 
5 to 10 cwt. per acre. Rape Meal, Castor Meal or Hoof and 
Horn, or other equivalent manures, may be used in place of 
Meat and Bone Meal more especially when the phosphate level is 
satisfactory. Additional nitrogen applications will be needed 
during March in the form of 5 cwt. “ Nitro-Chalk or 3 cwt. 
sulphate of ammonia, if a straw mulch has been applied the 
previous Autumn (see p. 129). Again it must be stressed that 
applications of nitrogen can only be made with good effect if 
the position with regard to potash and magnesium are satis- 
factory. 

(if) Under Grass Management. 

Early culinary sorts are not at their best under grass manage- 
ment, because of their tendency, then, to produce fruits that 
are neither large enbugh nor green enough. 
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Nitrogen. Annual applications of “ Nitro-Chalk ” or the 
equivalent should be made at the rate of 4 to 6 cwt. per acre, 
and it should be applied as a single dressing during January to 
February. Applications made later than this are likely to affect 
the growth of the grass more than that of the trees, and for this 
reason some favour the use of nitrate of soda in preference to 
** Nitro-Chalk/’ Nevertheless, during mild Winters, it is 
difficult to avoid considerable invigorating effect upon the grass 
whatever the form of nitrogen employed, and success of the 
treatment is dependent upon the maintenance of a short herbage 
during the Spring and early Summer months (see pp. 116-118). 
In addition to the inorganic nitrogen, an Autumn to Winter 
application of 10 to 15 cwt. of Meat and Bone Meal should be 
applied. 

(b) Storage Culinary Sorts. 

(i) Under Arable Management. 

Although it is necessary to maintain a high level of nitrogen 
for sorts under this heading, it should not be done at the 
expense of storage quality. It is seldom necessary to apply 
farmyard manure or shoddy, except under shallow and droughty 
soil conditions, when periodical applications are valuable at the 
rate advised for early culinary sorts, i.e. 10 tons of farmyard 
manure per acre or 1 to 2 tons Shoddy at 4 yearly intervals. 
The discing or ploughing in of late Summer weeds or an Autumn 
grown cover crop, as a routine, is valuable, as is also the 
application of a straw mulch at 2 tons per acre every 2 to 4 
years. 

Nitrogen. An annual applicalion of “ Nitro-Chalk ” at 1 to 
3 cwd. per acre is advised; it should be applied during March, 
so should an Autiimn-Winter application of Meat and Bone 
Meal, or Castor Meal, at 5 to 10 cwt, per acre. These rales 
should be reduced or omitted when gro.v^th is more vigorous 
than is wanted, alternatively they can be increased when ^owth 
is not up to requirements as the result of a low nitrogen 
condition. Extra nitrogen w'ill be needed when straw mulches 
arc used, applied as “ Nitro-Chalk ” or sulphate of ammonia 
during March at the rate of 4 or 3 cwt. per acre, rcsi^cctively, in 
addition to that normally used. 

(ii) Under Grass Management. 

Under conditions of good soil depth, of the medium-heavy 
type retentive of moisture, grass orcharding has many advantages 
over arable management for late keeping cuVinary sorts. Fruits 
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of good storage quality are usually produced from such orchards. 
Seldom is there need to apply bulky organic manures, and should 
such a position arise, it would be preferable temporarily to 
convert to arable management. 

Nitrogen. For trees of moderate vigour, annual applications 
of “ Nitro-Chalk ” at the rate of 3 to 5 cwt. per acre during 
January to February should be made. Late applications of 
inorganic nitrogen that will result in an excessive growth of 
grass should be avoided (see p. 139). Autumn to Winter appli- 
cations of Meat and Bone Meal at 5 to 10 cwt. per acre should 
be made. 

Dessert Apples. 

Certain quality features are highly desirable for the most 
widely planted dessert sorts, features such as good colour, 
bright skin finish, firm texture and moderate, rather than large, 
size. These are more likely to be obtained under conditions 
that yield medium vigour than under conditions where the 
growth is very vigorous. Although farmyard manure, at about 
10 tons per acre every 3 to 4 years, can be used with good effect 
on droughty soils, heavy nitrogenous manuring, oipecially of the 
bulky organic forms, is usually associated with large poor 
quality fruit and excessive vigour. Furthermore, excessive 
nitrogen manuring increases the susceptibility of most dessert 
sorts to such dis.ravses as Apple Canker and Apple Scab (see 
pp. 220, 224). Nevertheless there are pronounced varietal 
differences; from Cox’s Orange Pippin, Laxton's Superb and 
Laxton’s Fortune the juiciest aromatics are required; these 
demand more nitrogen than is the case with Worcester Pear- 
main, Lord Lanibourne and some others. 

(a) Under Arable Management. 

So long as very vigorous growth is made, nitrogen should be 
omitted. Under conditions of poor to medium vigour nitrogen 
should be applied for most varieties, especially when potash 
and magnesium are in good supply and the foliage has a degree 
of paleness indicating nitrogen deficiency. Varieties like 
Worcester Pearmain, James Grieve, Ribston Pippin, Lord 
Lambourne and Sunset can easily be given too much nitrogen 
under arable conditions. So long as the foliage is a good green 
colour and good growth is made, nitrogen should be withheld. 
Apply nitrogen to these varieties at the rate of 1 to 2 cwt. 
“ Nitro-Chalk ” per acre, during March, if the average length 
of the leading branch shoots is less than 1 foot long and foliage 
is inclined to be pale in colour (see p. 1 24), Under conditions 
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where soil is inclined to be dry. Meat and Bone Meal may be 
applied, during Winter, at about 5 to 10 cwt. per acre. More 
bulky manures than this may be used periodically where drought 
effects would otherwise show, nevertheless the straw mulch 
type is to be preferred to highly nitrogenous manures. Varieties 
such as Cox’s Orange Pippin, Laxton’s Superb and Laxton’s 
Fortune benefit from application of nitrogen, even when growth 
IS moderate. Application of “ Nitio-Chalk ” at 2 to 3 cwt. per 
acre should be made during March. Periodical, say once every 
3 or 4 years, straw mulching at 2 tons per acre is advantageous, 
especially on soils inclined to dry out rapidly during Summer. 
A mulch of this description should be applied during Autumn 
and ‘‘ Nilro-Chalk ” or sulphate of ammonia should be applied 
during early Spiing at 4 or 3 cwt. per acic, respectively, to safe- 
guard against nitrogen deficiency, pending the rotting down of the 
straw (see p. 129). In the event of excessive vigour persisting, in 
spite of the omission of nitrogen, application to grass manage- 
ment is advised. This decision is more likely to be arrived at 
sooner for close planted C ordons and Dwarf Pyramids, where 
a lower vigour range is wanted, than for wider planted bush 
trees. In any case, a lower standard of nitrogenous manuring 
should be adopted for very close planted trees than for wider 
ones of comparable vigour. 

(b) Under Grass Management. 

The change over from arable to grass management is likely 
to cause a severe check in the vigour of trees subjected to the 
treatment, especially during tbf' first two or three years, when 
a pronounced nitrogen deficiency may be apparent. Unless 
vigour has been markedly excessive prior to the application to 
grass, or the trees have been subject the Apple Canker 
disease (p. 224), 3 to 5 cwt. per acre of Nitro-Qialk ” should 
be applied during January or February; the sowing to grass 
having been carried out during the previous Autumn or Spring. 

Under all other conditions than those in which the crop is 
subject to drought, a variety like Worcester Pearmain is best 
suited to grass management and, provided growth is not 
excessive, the regular application of “ Nitro-Chalk," or its 
equivalent, at 2 to 5 cwt. per acre should be made during 
January or February. This applies also lo Lord Lam bourne, 
Ribston Pippin, James Grieve and Sunset. If anything, rather 
more vigour is required from these sorts than from Worcester. 
The heavier dressing of nitrogen will be made to the least vigorous 
trees, if the lack of vigour is attributable to shortage of nitrogen. 
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Varieties like Cox’s Orange Pippin, Laxton’s Superb and 
Laxton’s Fortune should be maintained in a more vigorous 
state than Worcester Pcarmain, and therefore grass manage- 
ment for these varieties is generally of a more temporary nature. 
At least under conditions of low rainfall, an application of 
nitrogen alone may not suffice to restore the required vigour. 
Growers should not wait until trees arc undervigorous before 
returning them to arable management. The average length of 
the leading branch-forming shoots required by the grower in 
these varieties is about 1 i feet and, except for trees more vigorous 
than this, heavier applications of nitrogenous fertilizers should 
be applied than for Worcester Pearmain, say Meat and Bone 
Meal, 5 to 10 cwt. per acre, or Hoof and Horn 3 to 5 cwt., or 
10 to 20 cwt. Rape Meal, applied during Autumn to Winter 
with 2 to 3 cwt. of “ Nitro-Chalk ” in addition during February, 

In order lo obtain appropiiate benefits from the manures and 
fertilizers applied, it is necessary to keep the grass tightly mown 
or grazed during the Spring and early Summer months. When 
a return to clean cultivation is decided upon, care should be 
taken to avoid an excess of nitrogen effect. Nitrogen should 
only be applied when the grass consists of much hay-like material 
(see p. 247), this, at times, may be the equivalent of an 
application of straw. 

SUMMARY OF TRUAIMENT. 

Sulphate oj Potash at 1 to 2 cwt. per acre at 4 cwt. per acre, 
under deficiency conditions. 

Superphosphate at 3 to 5 cwt. per acre every 2 lo 3 years. 
Omit when phosphate is supplied with other manures. 

Magnesium Sulphate (as Epsom Salts) at 2 to 4 cwt. per acre 
every 3 or 4 years, 8 cwl. per acre under deficiency conditions. 
Use this substance on alkaline soils. 

Ground Magnesian Limestone at 1 ton per acre on acid soils 
which register magnesium deficiency. 

Farmyard Manure as a mulch, for trees more than 3 years old 
at planting, and for trees planted in pasture and around 
“ gapped up ” trees. Apply at the rale of 10 tons per acre 
every four years for early culinary sorts, also for laic 
culinary sorts and dessert sorts on soils inclined to drought. 

Shoddy at 1 to 2 tons per acre, to be used in place of dung, 
w'here dung is not available. 

Straw as mulch, at 2 tons per acre every 2 to 4 years under arable 
management when other bulky organic manures have not 
been applied, and under conditions subject to drought effects. 
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“ Nitro-Chalk ” or Sulphate of Ammonia at 1 to 3 cwt. per acre 
for young trees indicating nitrogenous shortage; at 3 to 5 
cwt. per acre during February after applying to grass; at 
2 to 4 oz. per square yard round gappcd-up trees; at 2 to 3 
cwt. per acre for productive early culinary sorts under arable 
conditions; at 4 to 6 cwt. per acre for productive early 
culinary sorts under grass management; at 1 to 3 cwt. per 
acre for productive late culinary sorts under arable con- 
ditions; at 3 to 5 cwt. per acre for productive late culinary 
sorts under grass management; at 1 to 2 cwt. per acre for 
productive Worcesters and other similar dessert types under 
arable conditions, when growth is poor and foliage is pale, 
indicating low nitrogen; at 2 to 3 cwt. per acre for pro- 
ductive Cox and sanilar types under arable conditions 
where growth is moderate; at 2 to 5 cwt. per acre for 
productive Worcester and Cox types under grass manage- 
ment except for vigorous trees. When “ Nitro-Chalk' ’ is 
chosen a heavier application should be made than when 
sulphate of ammonia is chosen. 

Meat and Bone Meal at 5 to 10 cwt. per acre for all productive 
culinary sorts, except early culinary sorts under grass, for 
which application should be increased to 10 to 15 cwt. per 
acre; at 5 to 10 cwt. per acre for productive dessert sorts 
under dryish arable conditions: at 5 to 10 cwt. for 
productive Cox type making moderate to good growth 
under grass management. 

Hoof and Horn. Rape Meal. These and other nitrogenous 
fertilizers should be emploved at appropriate rates, in place 
of Meat and Bone Meai, when phosphate status is 
satisfactory. C'are should be taken to guard against potash 
and magnesium deliciencies if the maximum benefits are to 
be obtained from nitrogenous manuring. 

2. Pears, Plums and Damsons. 

In general, the requirements of pears, plums and damsons 
may be said to approach that of soft fruits and of the early 
culinary apple, rather than that of the dessert apple. Most 
varieties of the three fruits under consideration should be 
maintained in a fairly vigorous state of growth, because large 
fruits are required from them; this especj-.iy applies to pears 
and plums. Similar considerations to those for apples apply 
here in respect of potash, phosphate and magnesium. Although 
it is true that there are certain sorts of pears that succeed under 
conditions of lower potash than would be» needed for apples. 
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the widely-grown pear variety. Conference, is markedly suscep- 
tible to potash deficiency. Nevertheless, a higher nitrogen- 
potash ratio should be maintained for pears and plums than 
for dessert apples. For soil applications of potash, phosphate 
and magnesium, see pp. 135-138. 

Pears and Damsons seldom make as much young growth 
in the season following planting as might be desired. In view 
of this, a mulch of farmyard manure, at the base of the trees, 
at the time of planting, is of great value. Plums can normally 
he depended upon to make satisfactory growth without a mulch, 
if the planting conditions are reasonably fertile. Sites that 
have previously been poorly farmed and are in a low state of 
fertility, benefit greatly from pre-planting applications of bulky 
manures, such as farmyard manure at 20-30 ions per acre, or 
feathers at 2 tons per acre or Shoddy at 2 tons per acre. Also 
the growing of a cover-crop for ploughing or discing in, prior 
to planting, is beneficial. No pre-planting application of 
organic manures is needed for soils that are in a high state of 
fertility. 

(i) Young Trees, ^ 

The preliminary mulching with farmyard manure should 
suffice for two or three years vso far as nitrogenous applications 
are concerned. Manuring need not be done so long as vigorous 
growth with healthy green leaves is maintained. When gi'owth 
is only moderate, and more vigour is desired. “ Nitro-Chalk " 
or sulphate of ammonia should be applied at 1 to 2 cwt, per 
acre during February, with the addition of an Autumn applica- 
tion of 3 to 5 cwt. Meat and Bone Meal. This recommendation 
is made on the assumption that the potash and magnesium 
status is satisfactory. Periodical Autumn to Winter applications, 
say once every four years, of farmyard manure at U) to 20 tons 
per acre, or feathers at 1 to 2 tons per acre, or shoddy at 1 to 
2 tons per acre, should be provided, especially when young 
growth is less than good. Alternatively, a straw mulch applied 
during Autumn at 2 tons per acre with the addition of 5 cwd. 
sulphate of ammonia during February could be provided. For 
potash, phosphate and magnesium applications see pp. 135-137. 


(ii) Productive Trees. 

Periodical applications of bulky organic manures are 
advisable, because pears and plums are usually at their best on 
cool soils which afford good moisture-holding properties. 
When very vigorous growth is maintained and there is poor 
cropping because Of excessive vigour, nitrogenous manuring 
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should be withheld. Under conditions of moderate vigour, or 
less than moderate, the bulky organic manures should be 
supplied just as has been recommended for young trees, viz., 
periodical farmyard manure at 10 to 20 tons per acre, or feathers 
or Shoddy at 1 to 2 tons per acre, or straw at 2 tons per acre 
with the addition of 5 cwt. of sulphate of ammonia. In addition 
to this, more frequent applications, say every alternate year, of 
manures such as Hoof and Horn at 4 to 5 cwt. per acre or 
Meat and Bone Meal at 5 to 10 cwt. per acre, or Rape Meal at 
15 to 20 cwt. per acre should be made durmg Autumn or early 
Winter. 

Regular applications of inorganic nitrogen are advised for 
productive trees, so long as they do not tend to the over- 
vigorous state. The rate suggested is 1 to 2 cwt. of “ Nitro- 
Chalk ” or sulphate of ammonia per acre during February to 
March, followed by a further 1 cwt. per acre of ‘‘ Nitro-Chalk ” 
during May, in the event of a heavy fruit set. Applications 
should be omitted for trees that while making vigorous growth, 
are not producing satisfactory crops, 

SUMMARY OF IREATMENT. 

Sulphate of Potash at 1 to 2 cwt. per acre, at 4 cwt. per acre 
under deficiency conditions. 

Superphosphate at 3 to 5 cwt. per acre every 2 or 3 years. 
Omit when phosphate is supplied with other manures. 

Magnesium Sulphate (as Fpsoni Salts) at 2 to 4 cwt. per acre 
every 3 or 4 years, at 8 cwt. per acre under deficiency 
conditions. This substance should be used on alkaline 
sods. 

Ground Magnesian Limestone at I ion per acre on those acid 
soils which register a magnesium deficiency. 

Farmyard Manure . as a mulch round i ‘ees, at the time of 
planting, or at 20 to 30 tons per acre before planting, for 
sods in low slate of feitdity. At 10 to 20 tons per acre 
every 3 or 4 years if trees arc not too vigorous. 

Shoddy. Feathers. As alternatives to farmyard manure 
applied at 1 to 2 tons per acre. 

Straw at 2 tons per acre as an alternative lo farm>ard manure. 

Meat and Bone Meal at 3 to 5 cwt. per acre for young trees 
requiring more vigour. At 5 to 1C < vvt. per acre for 
productive trees, every alternate year, except when loo 
vigorous, 

i/oo/ and Horn as an alternative to Meat and Bone Meal at 
4 to 6 cwt. per acre, when phosphate is in good supply. 
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Rape Meal as an alternative to Meat and Bone Meal or Hoof 
and Horn at 1 5 to 20 cwt. per acre. 

Sulphate of Ammonia at 5 cwt. per acre if straw has been 
applied. At 1 to 2 cwt. per acre for young trees requiring 
more vigour. At 1 to 2 cwt. during February and March, 
for productive trees. 

“ Nitro-Chalk ” as an alternative for sulphate of ammonia. 
Also at 1 cwt. per acre in May, during years of heavy crop. 


3. Cherries. 

Young cherries require arable conditions and a fertile soil, 
if they are to become sizeable trees in a reasonable space of 
time. Deficiency problems are more likely to occur in the 
young tree, whilst all the roots are near to the soil surface, and 
they are less likely to occur in the moderate sized or large 
mature trees grown under soil conditions which provide adequate 
depth and the necessary physical conditions (see p. 38). 

Cherries are usually interplantcd with other tree fruits such 
as plums, although certain disadvantages of doing this on 
account of Bacterial C anker and application *to grass have 
already been mentioned (p. 63). Nevertheless, the manage- 
ment advised for young plums is suited to cherries, and similar 
manorial treatment should be given (sec p. 144). Whilst it is a 
satisfactory fcatiire to obtain vigorouN growth from the young 
cherry trees, veiy vigorous growth of the sappy, succulent type 
should not be fostered, because there may be increased 
susceptibility to both “ Cjumosis (i.e. the ov)7ing of gum from 
the branches) and to the Bacterial ( anker disease (sec p 239). 
In view of this, heavy applications of inorganic nitrogen should 
be omitted so long as good growth is being made. 

When cherries are anything from 8 to 12 years old, it is the 
usual practice to change over from arable conditions to grass 
management. A severe check in the vigour is likely to be 
sustained during one or two growing seasons, after the treatment, 
unless applications of a readily available nitrogen are made. 
During the first two years after application to grass, “ Nitro- 
(Thalk or sulphate of ammonia should be applied during 
January to February, at the rate of 5 to 6 cwt. per acre; after 
this, if vigour is good, the application may be reduced lo the 
3 to 4 cwt. rate. The heavier application will be made when 
“ Nitro-Chalk ” is chosen. 

With mature trees, a steady moderate growth is favoured, 
rather than a vigorous state or one of fluctuating extremes; 



MANURiAL TREATMENTS 147 

moderate growth renders the fruit less liable to split when ripe 
or nearly so (see p. 39), after rain. 

Potash. This fruit is less subject to potash deficiency than 
most of the other fruits with which we have dealt. The marginal 
scorch, characteristic of potash deficiency, will show readily on 
young trees, but in the case of older trees, a general stunting of 
growth and an upfolding of leaves will be apparent before leaf 
scorch symptoms appear. Under deficiency conditions, 
applications at the rate of 4 cwt. of sulphate or muriate of 
potash should be made during Autumn until a correction of 
deficiency symptoms is achieved. Under normal conditions, 
applications of either sulphate or muriate of potash should be 
made, once every 2 or 3 years at the rate of 2 to 3 cwu per acre. 

Phosphate. The equivalent of 3 to 5 cwt. per acre of super- 
phosphate should be applied during Autumn to early Spring 
of most years, especially where a quality herbage is required for 
grazing purposes, and where phosphate is not supplied in other 
manures. Basic slag at 6 cwt. per acre may be used occasionally 
in place of the superphosphate, especially under acid conditions. 

Magnesium. It is rare to see symptoms of magnesium 
deliciency in fully established cherries, although it often occurs 
in young trees with which it is frequently a limiting factor, 
prejudicing the rapid establishment of trees. Growers would 
do well to make periodical, say once in four years, applications 
of magnesium sulphate (as Epsom Salts) at the rate of 4 cwt. 
per acre during Winter to early Spring. Under deficiency 
conditions, and so long as they persist, annual applications 
should be made at the 8 cwt. ale. Under acid conditions, 
periodical Autumn applications of Ground Magnesian Lime- 
stone at 1 ton per acre should be made. 

Nitrogen. Although a periodical applit ition of dung at 20 
to 30 loads per acre, is of great value in practice, it is seldom 
spared for this crop. Annual Autumn to Winter applications 
of the less bulky organic manures, which give a slow discharge 
of nitrogen should be made, this can be done in the form of 
Meat and Bone Meal at 10 to 20 cwl. per acre or Feather Waste, 
1 5 to 30 cwt. per acre, or Castor Meal at 20 to 40 cwt. per acre. 
When increased vigour is needed, applications of “ Nilro- 
Chalk ” at 6 cwt. per acre, should be made rlurjng February. 

For old trees, increased manuring may nci sutfice to produce 
a restoration of vigour, in which case a temporary return to 
arable management should be favoured. If the grass is short 
at the time of bringing to arable conditions, no nitrogenous 
applications need be made. If it is tall, ahd strandy, 4 to 5 
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cwt. of “ Nitro-Chalk ” or sulphate of ammonia should be 
applied immediately prior to the cultivation. For the first two 
or three years after bringing to arable, no nitrogen manuring is 
likely to be needed, but after this, a return to the normal 
nitrogen applications should be made. 

SUMMARY OF TREATMENT. 

Sulphate of Potash at 4 cwt. per acre, under deficiency con- 
ditions; at 2 to 3 cwt. per acre every 2 or 3 years under 
normal conditions. 

Superphosphate at 3 to 5 cwt. per acre when phosphate is not 
supplied in other fertilizers. 

Basic Slag at 6 cwt. per acre under grass conditions when 
soil type is acid, in place of superphovsphate or other 
phosphatic ferilizers. 

Magnesium Sulphate (as Epsom Salts) at 8 cwt. per acre 
before planting, and annually, so long as deficiency con- 
ditions persist. Under normal conditions, apply 4 cwt. per 
acre, once every 4 years. 

Ground Magnesian Limestone at 1 ton per a^rc, under acid 
conditions, when magnesium deficiency js apparent, This 
should be applied, say once every six years, in place of 
magnesium sulphate. 

Farmyard Manure at 20 to 30 loads per acre once every 6 
years after application to grass. 

Meat and Bone Meal at 10 to 20 cwt. per acre. Omit if 
farmyard manure is applied. 

Feather Waste at 15 to 30 cwt. per acre as alternative to Meat 
and Bone Meal. 

Castor Meal at 20 to 40 cwt. per acre as alternative to Meat 
and Bone Meal or Feather Waste. 

“ Nitro-Chalk ” at 1 to 2 cwt. per acre for young trees under 
arable conditions, showing need for nitrogen, at 3 to 4 cwt. 
under grass conditions. Apply 5 to 6 cw t. under deficiency 
conditions, and for the first two seasons of application to 
grass. 

Sulphate of Ammonia may be used as an alternative to 
“ Nitro-Chalk.” 



CHAPTER VII 

PRUNING 

In order to facilitate the effective development 
of all woody fruit crops and in order to maintain 
a high level of productive efficiency pruning is 
necessary. We begin with the Cane Fruits which 
have only simple pruning requirements and 
from these we proceed to Bush Fruits and Tree 
Fruits. As the story of pruning develops^ 
Summer pruning^ Deferred Winter pruning^ 
Ring pruning and corrective measures against 
Biennial Bearing are described. 

When a site is applied lo fruit, it is done on the assumption 
that it Will be occupied by such for several years. The only 
exception to this general ruling is strawberries which seldom 
yield more than four crops. Straw^berries, unlike other fruits, 
neither grow tall nor produce woody stems. It need hardly be 
pointed out that trees and bushes of the woody-stemmed fruits 
are required, in their growth, to occupy the space allocated lo 
them lo the best advantage. If they did this of their own accord, 
there would not be much need f >r pi uning. It is a function of 
pruning to get rid of encumbering and valueless material such 
as dead wood. Since unwanted shoots can be removed by 
pruning, and since shoots are stimulated t- • glow by pruning, it 
IS an invaluable means of securing the production of shoots 
and the development of branches where they are most wanted. 
By an appropriate selection of shoots that possess structural or 
productive qualities required, pruning can be used to ensure 
sufficient space for them and so to regulate their development 
that they have favourable conditions to fultil the purpose for 
which they were selected. It is known that there is a limit to 
the number of canes, shoots or branchc^^’ ffiat can occupy a 
given space for the purpose of maintaining productive crops. 
When a greater number than this is retained, reduced cropping 
may result from deficiency of light; or stated another way, it is 
due lo the shading effect of cane shoots or^ branches upon one 
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another* Pruning is a safeguard against such a condition. 
Also, by pruning, quantity and quality of a crop are affected. 
By reducing the potential productive channels, fewer fruits arc 
borne, but their average size is increased. Furthermore, once 
the various kinds of tree fruits have arrived at the productive 
stage, much can be done by pruning to prevent a decline in 
productivity and to maintain good crops. 

This may be a convenient stage at which to summarize the 
main reasons for pruning (before we proceed to give a rather 
more detailed description of the pruning treatments required by 
the various fruits). The main reasons for pruning are: — 

(i) To aid the production of shoots and the development of 
branches where they are most needed. 

(ii) To select and retain mateiial best fitted to serve in various 
capacities, viz. {a) as branches, (/>) as current productive 
material, (r) as future productive material. 

(iii) To remove material that would otherwise impair efficiency 
of the material retained (see (ii) above). 

(iv) To regulate the quality and quantity of fruit borne. 

(v) To secure, so far as is practicable, regular crops. 

Obviously the reasons for pruning arc closely iDOund up with 

the effects of pruning. Pruning is not only concerned with 
assessing what material should be eliminated for the benefit of 
what is retained, but it is also concerned with the effect it has 
upon the tree or bush as a whole and upon the vigour that will 
be gained as a result of the treatment. It may be pointed out, 
that the immediate result of any pruning is to reduce the surfi:cc 
of what is pinned. Usually this reduction is only applied tv^ 
the parts above the soil, leaving trees, bushes and canes smaller 
than they were l:>efore It leaves the roots as they were, and 
so there is a relative increase of the root-shoot ratio. The effect 
of this, when done during the dormant season, is to increase 
the stimulation for the production of shoots the next growing 
season; so increased material becomes available as potential 
productive surface. Although on balance a gain can be 
obtained, the temporary reduction in size that is necessary to 
achieve it, means that less material is available for immediate 
productive purposes. For trees that are growing strongly this 
means that, for a time, lower crops will be borne. The paradox 
of pruning is that a gain can seldom be achieved without some 
loss. The aim is to secure the greatest practicable gain for as 
little loss as possible. 

In pruning one should always try to avoid the death of wood 
immediately below, the point of pruning, so the operator should 
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cut as close above buds as is practicable without causing them 
injury. Branches should be removed close to a neighbouring 
branch so that no “ snag ” of wood is left to die. 

1. THE PRUNING OF CANE FRUITS, 

RASPBERRIES, LOGANBERRIES, BLACKBERRIES. 

These fruits are dealt with first because their pruning require- 
ments are the simplest to understand. 

Treatment During Season of Planting. 

In order to secure a rapid establishment of newly planted 
canes, the best practice is always to cut them down to within 
a few inches of soil level during the early Spring of the season 
of planting. There is something to be said for leaving the canes 
unpruned so that they yield leaves, for this assists root develop- 
ment. Unfortunately, any possible advantage of such a practice 
is offset by the fact that it is prejudicial to the rapid establishment 
of these fruits to allow them to blossom and fruit during the 
season immediately after plantir.g. Leaves are an advantage, 
but crop is a disadvantage. In view of this, the top and centre 
portion of each canc, amounting to about two-ihirds in all, 
should be removed by cutting to a live bud and leaving the 
basal 6-18 inches of each cane. Some blossoms and fruits will 
be borne from buds on the canes bui good leaves also are 
generally borne and as a rule, basal buds arc not the most 
productive. 

Subsequent Treatment. 

Readers will have gathered already that all three crops under 
consideration bear most of their fruit and all of it, in the case 
of the loganberry, on canes that have grow*^ the previous year. 
It is usual for the canes of these crops, with the possible 
exception of blackberries, to die soon aftci they have fruited. 
These old fruiting canes, for tiic most part dead ones, should be 
removed, during Autumn, as soon after cropping as practicable. 
They should be severed from the parent plants at positions as 
near to the soil level as possible. In addition to the removal 
of dead wood, the small and weak growing canes, as compared 
with those of average length should also be removed. 

For blackberries and loganberries, it is st^iom necessary to 
remove any more canes than already indicated. Raspberries 
frequently yield more canes than are beneficial for the production 
of satisfactory crops. The number of raspberry canes that 
should be retained for crop production should seldom exceed 
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six per foot of row. All canes in excess of this number should 
be cut out to leave those that remain as evenly spaced as possible. 

During early Spring, further pruning is needed for all these 
kinds of fruits and consists of a shortening of the new fruiting 
canes. The buds and wood at the extreme tips of canes are 
seldom as hardy or mature ai^ those lower down. In point of 
fact, it is the middle portion of the canes that is looked to for 
the bulk of the crop and as the extreme tops are subject to 
Winter injury, they often die. Up to one-third of each fruiting 
cane should be removed, although jt is seldom necessary to 
remove as much as this. The amount to be removed is governed 
by the quantity of dead wood thcie is and how long the canes 
are. While short canes may only jieed the removal of the tips, 
from longer ones more will normally need to be removed. 

SUMMARY OF TREATMENT. 

(i) During Early Spring Following Planting. 

Cut back canes to a live bud, leaving them 6- 1 8 inches long. 

(ii) Routine Treatment. 

(a) Remove old canes after fruiting, say during Autumn 

or Winter, ♦ 

(b) Remove weak canes and, in the case of raspberries, 
space to leave no more than six per foot length of row. 

(c) Remove tips of new season's fruiting canes during 
early Spring. 


FRUMIHG : Raspberries 
Lzbore After- 



Fig. 9 
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2. THE PRUNING OF BUSH FRUITS. 
BLACKCURRANTS. 

The pruning treatment of this fruit is based on the require- 
ment of a plentiful supply of young shoots each season for 
productive purposes and upon the fact that when wood is more 
than two years old, its production power declines with increasing 
age. 

A young bush is required to grow vigorously so that no time 
shall be lost in its attaining full size. The habit of the black- 
currant is to bear most of its fruil on young growth formed 
during the previous season. 

The Newly Planted Bush. 

Following upon the check su‘.tained at transplanting, the 
young shoots of a newly planted bush arc hardly fitted to bear 
fruit, either in quantity or quality, that would justify harvesting. 
Furthermore, bearing would, to some extent, prevent the 
foimation of young shoots needed for the early establishment 
of the bush. In view of this, all the shoots of a newly planted 
bush should be cut down, leaving only one or two buds of each 
visible above soil level. Fn the event of late planting during 
Spring, it is better to defer this treatment until the following 
year. Supposing poor growth is made after the treatmem, so 
that not more than a few short shoots are formed, the same 
treatment should be repealed for a second season. 

The Young Established Bush. 

Once good shoots 18 inches -r n ore in length arc being 
formed, most of them should be retained each season, but some 
of them should be cut back as before lo ensure a regular supply 
of young growth fiorn the base of each 1 ish. Since at this 
stage none of the shoots aie more than one vcar old. about one 
third of the total number formed by each bush siiould be 
removed, the poorest being chosen. By the next pruning season, 
there wall be some one year, or new season's growth, and some 
two year wood in the bush. Some of the new season’s growth 
will have been formed at the base of the bush and some as side 
growths and extensional growths of the two year wood. It is 
the two year wood that normally gives rise U .most of the young 
shoots and these produce most. These t«' C) year branches 
together with their young shoots should generally be retained, 
but any two year growth very deficient in young shoots, or held 
too near to the soil or in the way of cultivation, should be 
removed completely as near the soil level a S practicable. As 
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for the new season's shoots arising directly from the base of 
the bush, they should be dealt with as for the previous season, 
that is one-third of their number should be removed. 

The Fully Established Bush. 

Once there is three year oid wood in a bush, which in its 
turn carries both two year and new season’s material, it is 
evident that these parts are becoming unproductive and these 
unproductive parts may, or may not, exceed the amount of 
young productive wood. When this stage is reached, the 
pruning should consist principally in removing the oldest 
branches that have on them the least young wood, and the point 
of severance from the bush should be as near soil level as prac- 
ticable. The branches that lie almost flat, in the way of culti- 
vators or too near to the soil, and weak shoots less than 1 foot 
long, at the base of a bush, should also be removed. 

A guide as to the proportion of a bush to be removed annually 
to maintain it in the required state of juvenility, is the fact that 
no wood more than four years old is wanted. Thus one- 
quarter to one-third of the total w^ood of a bush, choosing the 
oldest branches, should be removed each Winter. If this 
principle is adhered to, it is unnecessary to prune with the idea 
of producing shapely bushes because every branch becomes due 
for removal with the lapse of years. Furthermore, by following 
a system whereby none of the branches are retained for more 
than a few years, and all are replaced by younger ones, the 
problem of excessive shade docs not arise. Stated briefly, the 
method described is one of continuous replacement or renewal 
for the purpose of a long term productive maintenance. 

SUMMARY OF TREATMENT. 

(i) The Newly Planted Bush. 

Remove all shoots to leave one or two buds visible above 
soil level. Repeat the next year if good growth has not 
been made. 

(ii) The Young Established Bush. 

{a) Remove one-third in number ol the new season s shoots 
at soil level, choosing the poorest shoots for removal. 

(iii) The Fully Established Bush. 

Remove at soil level about one-quarter to one-third of 
the total surface of a bush, choosing for the purpose: 
ia) Oldest branches with least new season’s wood. 

(b) Branches that lie too near the soil, 

(r) Weak new season’s shoots at the base of a bush. 
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GOOSEBERRIES AND REDCURRANTS. 

These two fruits are being dealt with jointly because their 
pruning requirements are roughly similar. With both kinds, 
the first aim is the rapid establishment of a productive head at 
the top of a short stem, although both may be grown as stools 
(see p. 73). Since branches .ire designed to stay in a bush 
for several years, some attention should be given to their 
formation and spacing. Good spacing is not only needed so as 
to avoid excessive shade, in fact these fruits are rather more 
tolerant of shade than most, and in consequence will succeed 
when grown as an intercrop between tree fruits such as plums; 
but good branch spacing is more especially necessary to provide 
room in between the branches for productive surface and to 
facilitate the harvesting. 

The Formative Years. 

The procedure adopted for the formation of branches consists 
in shortening suitable shoots for several successive years. Shoots 
are formed from the few buds at the top of the original cutting 
(p. 263). There may be three or four good shoots, each of 
which is more than six inches long, there may be only one or 
two weakly shoots or there may be many variations between 
these two types. With young bushes that have only made poor 
growth, nothing to good purpose can be done save removing 
the tips of each shoot and waiting until the next season, or 
until better growth has been made. In the case of bushes with 
only one or two good shoots, these shoots should be drastically 
shortened, leaving only the basal portions, say one to two inches 
of each. For bushes which have three or four good shoots, 
the shortening process should not be so drastic, they should be 
left from four to six inches long after treatment. This treat- 
ment can be advised when it leaves the tips of each pruned shoot 
about six inches apart so that branches can be formed uniformly 
around the main central stem. Supposing one of the shoots is 
almost touching another, and that even after piuning it could 
only be separated from its nearest neighbour by one or two 
inches, it is wivse either to cut it out completely or, if there are 
none too many shoots, shorten drastically to leave it about an 
inch long. 

It is usual for these fruits to make only poor growth during 
the first year after planting out from the nursery, and when this 
is the case, only the tips of the new season’s growth should be 
removed. Nevertheless an isolated shoot may have grown with 
greater vigour than the rest and it will have to be shortened 
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severely so that it is not out of balance with the rest. When 
planting is done on sites or under conditions where only poor 
growth IS probable, it is preferable to leave iinpruned for the 
first season and prune, as for a first season’s recommendation, 
a year later when good growth can normally be expected. 

Once a bush has become established, each pruned shoot will 
yield two or more shoots from buds nearest the pruning wound, 
it is from such shoots that increases in the dimensions of bushes 
can be gained. While no more than three or four shoots are 
wanted as the first branches these will yield shoots from which 
as many as six to eight may be selected to form branches. A 
condition of their admission as branches, is that there be room 
for them on the same side of the bush as the parent branch 
from which they are derived. Shoots designed to become 
branches should be separated by at least six inches at their tips 
after pruning. It is usually necessary to remove about one-half 
to two-thirds of each branch-forming shoot, or as they are 
termed, leading shoots, at this stage. When the leading shoots 
are left long for redcurrants, much bareness of wood and a 
deficiency of branches results. With gooseberries, severe 
pruning of leading shoots is to be advised, otherwise they bend 
over with the weight of fruit and then they make little new 
growth, and they arc of little use as branches. All leading 
shoots should not be pruned to the same height or the majority 
of young shoots will be formed at the same level, and this is 
undesirable. Some dispersal of growth is to be preferred, and 
therefore it is advisable to prune to the same level every 
alternate leading shoot and the others a few inches shorter, so 
as to have alternating taller and suorter leading shoots. 

The general principle is to select leading shoots if they are 
available and if there is room for them. In view ot the close 
planting distances of both gooseberries an** redcurrants, more 
than eighteen shoots are seldom required to form branches, and 
some such number as this should be required by the time a 
bush has a spread of 3 feet. The leading shoots should be 
shortened so long as a branch is being formed and is not tall 
enough. Once a branch is nearly tall enough and no further 
sub-division of branches is required from it, the leader need 
not be pruned, although those at low leveh should be pruned. 

The Productive Years, 

Having dealt with the pruning required to form the branches, 
there remains the consideration of the side growths, or 
“ laterals ” as they are frequently termed, Young wood in both 
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gooseberries and rcdcurrants is very productive of fruit. Shoots 
that arc formed one year will fruit the next. In the case of 
gooseberries, a one year old shoot is productive over its entire 
length; while in the case of rcdcurrants, a one year old shoot 
is most productive at each end, the tip and the base, and it 
bears comparatively little fruit in the central portion where the 
buds arc widely spaced. 

The first essential, irrespective of the fruiting propensities of 
this or that shoot, is to eliminate all crossing and rubbing of 
one shoot or branch with another; this is especially necessary 
with gooseberries where ease of picking the fruit is of primary 
importance. Both for gooseberries and rcdcurrants, the large 
majority of new season s side shoots should be shortened every 
Winter. In the case of gooseberries, large fruits arc wanted 
and since it is more than probable that a lot of small fruits 
would be borne if all the new season’s wood were left to crop, 
it is wise to reduce the amount of this wood. The larger the 
fruits are wanted, the more it is necessary to reduce the amount 
of the young productive wood. With young strong growing 
gooseberry bushes that have not carried big crops, shoots that 
are six inches and less in length may be left unprunSd, whilst those 
that are longer than this should be shortened to leave them 
3-4 inches long. Strong growing shoots neighbouring the 
selected leading shoots should be removed altogether to avoid 
too much new growth being formed at the tips. As the size of 
a bush increases and the crop-yields goes up, only short shoots 
less than three inches long should be left unpruned and the 
remainder should be shortened to leave them 2-3 inches long. 
After this has been done for a few years, many of the young shoots 
w'ill be formed at the tips of branched shoots that have been 
formed as a result of previous prunings. When this stage is 
reached, some of the oldest multi- branched shoot systems should 
be completely removed each season, especially those that have 
little young growth on them and those that cause a general 
congestion of shoots so as to make for harvesting ditficulties. 

For rcdcurrants, a similar procedure should be adopted as 
for gooseberries, but for this fruit it is mainly with the idea of 
preventing any considerable surface of bare wood being formed. 
New season’s shoots less than 4 inches long should be left 
un pruned and the remainder shortened to leave them about 
I inch long. Whilst bushes arc growing vigorously and are 
relatively unproductive as with gooseberries, a greater propor- 
tion of the shoots should be left unpruned. Shoots that have 
been left unprunc^i should be shortened during the next pruning 
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season by cutting them back to leave only the cluster of buds at 
the base of each. For bushes that have failed to make a good 
supply of young growth, the treatment of side shoots should be 
the same, but the size of such bushes should be reduced by 
shortening the branches. This is done by pruning back into 
2-3 year old wood. 

Not infrequently strong growing shoots arc formed at the base 
of gooseberry and redcurrant bushes: a few of these may be 
made use of during most years for the purpose of providing new 
branches, and they should be pruned as aJready advised for 
branch forming shoots. These new branches are intended to 
replace older ones that are beginning to decline in vigour and 
productiveness. Such older branches should be removed as 
soon as there are suitable new ones to take their place. A 
start should be made m forming a few replacement branches as 
soon as the first formed branches are five or six years old, and 
not more than two of them should be admitted during any onC 
year unless their introduction has been neglected for a few years. 
All other strong growing shoots at the base (^f a bush, especially 
those formed at sod level, should be pulled clean out rather than 
cut out. The practice of cutting out such shoots invariably 
results m more of them being formed by the following year. 

The advisability of removing all dead and diseased wood 
need lirtrdly be stressed. In the case of gooseberries, it is 
sometimes necessary to remove the tips of all young shoots 
because they are infected with American Gooseberry Mildew 
(see p. 214). 

SI MM ARY OF TREATMENT. 

(i) The Formative Years. 

id) Bushes with a Number of Shouis c} (juod Growth, 
Select three or four young shoe's to provide the 
initial branch framework and remove the rest. 
Shorten the selected shoots to leave them about 4-6 
indies long and apprwxirnalely 6 inches apart at the 
tips after pruning. 

(/?) Bushes with Only One or Tw o Goud Shoi>ts, 

Shorten the young shoots severely to leave only 3-4 
buds at the base of each. Treat 's ^a) above once 
better growth is made, 

(r) Bushes with Only Poor Growth, 

Remove only tips of young shoots. Treat as (o) 
above once good growth is made. 
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(ii) Routine Leader Treatment. 

With increasing size of bushes select young shoots to 
form branches up to a maximum of eighteen. Shorten 
selected leading shoots by removing about one-half 
to two-thirds of each, leaving them alternately taller 
and shorter and the tips about 6 inches apart. Do 
not tip leaders of branches that are tall enough, except 
where increased size of fruit is wanted. 

After bushes are 5-6 years old, admit one or two new 
leaders each season from positions near to the base 
of a bush. 

(iii) The Productive Years. 

{a) Bushes Making I igorous Growth. 

l-.eave unpruned side shoots 6 inches and less in 
length. Shorten side shoots more than 6 inches in 
length to leave them 3-4 inches long for gooseberries, 
and J inch long for redcunants. 

{h) Bushes Making Moderate Growth. 

Leave unpruned side shoots less than 3 inches in 
length. Shorten side shoots 3 iricht» and more in 
length to leave them 2-3 inches long for gooseberries 
and 1 inch long for rcdcurrants. 

(c) Bushes Making Poor Growth. 

Treat side shoots the same as for (h). Shorten 
branches by cutting back into 2-3 year old wood. 
id) General. 

f'or leader treatment see (ii) above. 

Remove brandies declining in vigour and productive- 
ness once replacement branches have been formed to 
take their place. Eliminate dead and diseased wood, 
also rubbing wood and strong grow'ing shoots at the 
base of bushes when they are not wanted as leaders. 
Remove vigorous shoots that are very near to (and 
competing with) leaders. Remove branched side- 
shoots that have resulted from the pruning treatment, 
if they are weakly or if they are likely to impede 
harvesting. 

3. THE PRUNING OF TREE FRUITS. 


There is no simple prescription for pruning tree fruits since 
the procedure will be different with different forms of trees 
(whether Cordon, Dwarf Pyramid, or Wide planted Trees), 
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with different stages of development and vigour of the trees, 
(whether young or mature, vigorous or under- vigorous), with 
different kinds or varieties, (whether culinary or dessert and 
whether apples, pears, plums, damsons or clierries). 


PRUNING; Coo^ekeme^^ ^ 

.!cfor^ After- 



PoSiUonS oI 

pTxxnfyxCf p^^VlOuS 



Fig. 11 


Commercially, only apples and pears are acceptable as 
Cordons and Dwarf Pyramids and even with these the choice 
among apples is limited to a few varieties, which (either by their 
nature or as a result of the ro' ^tock upon which they are 
worked) will only form small trees of less than moderate vigour. 
As a rule only dessert varieties will be chosen for very close 
planting, with certain possible exception^ fsec pp. 157, 84). 
Often with Cordon and Dwarf Pyramid trees as a result of 
excessive vigour, there arises a pruning problem which need not 
have occurred if a judicious choice of variety, rootstock and 
soil had been made. 


APPLES AND PEARS (dose planting systems). 

(a) CORDONS. 

This is the simplest form of tree, becac’^c the commercial 
Cordon usually consists of a single branch with its surface 
clothed with young shoots, spurs (i.e. short shoots that are 
terminated by a blossom bud or buds forming a rosette of leaves) 
and stubs (i.e. shoots that have been shorteneej by pruning). 

F 
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The Leading Branch. 

Starting with the single stemmed one-year-old tree, no pruning 
is needed during the first year, except for varieties such as 
Worcester Pcarmain and Lord Lamboumc apples, William’s 
bon Chrdtien and Dr. Jules Guyot pears, which if left unpruned 
invariably yield considerable bare wood, instead of wood 
furnished with blossom buds. These varieties should be pruned 
to leave them about 2 feet loi.g, and if they are less than this to 
begin with, only the very tip need be removed. Supposing the 
stem that has been left unpruned fails to become furnished with 
buds near the top, the unfurnished portions should be removed 
the following year. The single leading shoot formed at, or near, 
the top of the main stem seldom needs shortening. With the 
varieties Worcester and Lord Lambourne apples, and Williams’ 
and Dr. Jules pears, it is advisable to shorten it when it is more 
than 1 fool long. Leading shoots of these varieties that are 
more than 1 foot long should be reduced to this length. When 
they are appreciably more than 1 foot long, the shortening 
should be done during May rather than during Winter, because 
less vigour tends to result from pruning in Spring. Sometimes 
it may be necessary to remove the leading shoot together with 
a part of the branch by cutting back to a shoot or spur to 
eliminate bare w^ood. Occasionally for undervigorous trees, a 
reduction in the length of stem is needed, then 2 to 6 feel should 
be removed by pruning to a shoot or spur. The greater the 
increase in vigour desired, the greater the length of stem to be 
removed. From the foregoing remarks it will be appreciated 
that the chief function of the leading shoot is to provide an 
extension of the main stem to become furnished with productive 
material. 

The Side Shoots, Spurs and Stubs. 

(i) Trees with Little New Season’s Growth. 

F'or trees of this classification, little pruning is needed and 
what is recommended should be done during Winter. There 
may be a few maiden shoots more than 9 inches long, and they 
should be shortened to leave them as short stubs 2 -3 inches 
long, f^inhcrmore, one-half of those that are less than 9 
inches long should be shortened similarly. Young shoots that 
axe left unpruned generally have blossom buds or spurs formed 
on them by the time they are two years old: they should then 
be shortened to leave two or three of the blossom buds. Some- 
times they are b^^re of either blossom buds or leaf buds; then 
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they should be completely removed. In course of time, as 
shoots are shortened during successive years, and as spurs 
become branched forming elongated spur systems, lateral 
developments are formed, sometimes projecting a few inches 
and sometimes twelve or more inches from the main stem. 
For trees of this vigour, all side material (except the maiden 
shoots, the treatment of which has already been dealt with), 
extending more than 1 foot from the main stem should be 
reduced, by cutting to a spur or side shoot, leaving it about 
6 inches long. Since all spurs and shoots should be well 
supplied with light, it is necessary to remove some completely 
if considerable shading occurs. Also the number of spurs 
should be reduced to leave not more than six spurs for any spur 
system and less than this for spur systems that have only weak 
spurs. 

(ii) Trees with Moderate New Season’s Growth. 

Some of the pruning should be done during Summer, i.e. 
from mid-July to early August, and some during Winter. 
Summer pruning is less likely to result in vigorous growth than 
Winter pruning. The Summer pruning trcatifient will consist 
of shortening all the new season's side shoots that are more than 
15 inches long to leave them as stubs about 2- 3 inches long. 
Also any vigorous growing unproductive shoots or unproductive 
stubs that have become branched, (after shoots have been 
shortened for several successive years) should be completely 
removed during Summer. Stubs left after the Summer 
pruning will be further shortened during Winter, by cutting to 
the next dormant bud. This is done if stubs have died at the 
tips or if late Summer growtii has been formed. The general 
Winter treatment will be to leave unpruned all shoots less than 
15 inches long, and to remove spurs or shoots, or stubs enough 
to eliminate rubbing and excessive shading. All side material 
excepting the new season’s shoots and the young fruiting laterals 
(set pp. 185), extending more than 18 inches from the main stem, 
should be shortened to leave each not more than 1 foot long, 
Foi one or two years they may be shortened to this length when 
they will serve as fruiting units and after this they should be 
severely shortened, to leave them 3-6 inches long, or removed 
altogether. Side shoots that are left unpruned to form blossom 
buds need not be shortened the next Wintei. They should be 
allowed to remain as young fruiting laterals to be shortened 
during the second Winter after leaving; they should not extend 
more than 1 foot, from the main stem after piuning. 
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(ill) Trees with Considerable New Season’s Growth. 

Treatment should be the same as for (ii) just described, except 
that the Winter pruning should be carried out during May, i.e. 
just about blossoming time. In addition, if the trees are 
unproductive, Ring pruning or some judicious Winter loot 
pruning is advised. Root pruning is carried out by digging and 
cutting through the main roots on one side of the tree at a d s- 
tance of about 18 inches from the main stem. Ring pruning is 
an alternative treatment to Root pruning and it is the one 
mostly chosen. 

Ring Pruning. 

This should be carried out during May and consists of 
removing a i inch strip of bark from the main stem at a point 
a few inches above soil level. As soon as the bark has been 
removed, the wound should be covered with adhesive tape to 
prevent drying out and the death of the treated tree. The 
adhesive tape should be II 2 inches wide, since it should overlap 
ilie bark tin both sides of the wound. The wound should be 
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covered by, but not filled in with, the adhesive tape so that 
healing tissue (callus) can be readily formed. 

SUMMARY OF TREATMENT. 

The Leading Branch. 

Leave a single leading shoot unpruned, except for sorts 
liable to yield bare wood. Shorten one year trees of 
sorts liable to yield bare wood, to leave the stem about 
2 feet long and subsequently shorten the leading shoot 
to leave it I foot long. For established trees, shorten 
during May when growth is vigorous. For under-vigorous 
trees and for trees with considerable bare wood, remove 
the leader together with 2 feet or more of the main stem. 

The Side Shoots, Spurs and Stubs. 
ii) Trees with Little New Season^ s Growth. 

Pruning to be done during Winter. Shorten all shoots 
over 9 inches long and one-half of those less than 9 
inches long to leave them as ** stubs " 2-3 inches long. 
Shorten two year old side shoots that were left unpruned 
as maiden shoots, to leave 2-3 blossom buds, remove 
altogether those without blossom buds. Reduce spurs 
to leave spur systems with six blossom buds or less. 
Reduce material where considerable shading occurs. 
Shorten all old material extending more than 1 foot from 
main stem to leave it about 6 inches long, 

(//) Trees with Miuieraie New Season\s Growth. 

Shorten, during Summer, side shoots more than 15 inches 
long to leave stubs 2-~3 ’ -ches long. Remove during 
Summer very vigorous shoots and unproductive stub 
systems. Shorten, during Winter, old side material (i.e, 
side material more than two years old) more than 18 
inches from stem to leave it approx matcly 1 foot long. 
Shorten the oldest side material to leave it 3-6 inches long. 
Do not shorten one year and two year side shoots. 
Eliminate all rubbing and any material causing excessive 
shade. Shorten, to nearest dormant bud, stubs with 
dead wood and late Summer growth. 

(///) Trees with Vigorous New Season s Growths 

Treatment to be as (ii) already stated except that Winter 
treatment is to be carried out during May. For un- 
productive trees, either Root-prune by severing main roots 
during Winter, or Ring-prune during May. For Ring 
pruning, remove )-inch strip of bark from main stem 
near soil level, cover wound with adheiSve tape. 
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(b) DWARF PYRAMIDS. 

The chief point of difference between the treatment of Dwarf 
Pyramids and Cordons occurs during the early formative years. 
The nature of the Dwarf Pyramid tree with its erect stem and 
many side branches demands a fairly detailed treatment of 
leaders. Once a branch is formed, the treatment of the side 
shoots, spurs and stubs is not dis-similar from that of the 
Cordon tree. 

The Formative Years. 

The treatment during the first few years is mainly directed 
towards the establishment of a central erect stem and short 
branches radiating from the centre stem. 

(i) The Centre leading Shoot. 

Starting with a single -stemmed, one-year tree, the top should 
be removed to leave it about 2 feel tall. A shoot is trained 
from this pruned back stem, invariably the one formed from 
the top bud, to take a vertical position and so continue the 
extension of the centre erect stem. This shoi^t is cut back 
during the following Winter and about 1 foot is then retained, 
leaving the tree about i feet tall, in all. The actual length that 
can be left is governed by the amount of growth made. If poor 
growth IS made, all that can be done is to remove either the 
terminal hud or a few inches of the short shoot. If vigorous 
growth is made, up to 18 inches may be retained. The pro- 
cedure outlined for the second year is repeated on the central 
leading shoot each year, until a tree i.s about 5 feet tall; after 
this, no further branch division from the central stem is required, 
[f only poor or moderate growth is being made at this stage, 
the central shoot may be left unpruned for one year, allowed to 
form blossom buds and subsequently shortened, to leave most 
of the blossom buds. If vigorous growth is being made, the 
entire shoot should be removed during May by cutting back to 
the topmost side shoot. 

(ii) The Side Branch horming Shoots. 

Each year, in addition to the central leading shoot, there 
should be a number of side shoots which are employed to form 
short branches. Some of these will be shortened to yield more 
shoots for the following year and some will he left unpruned to 
produce blossom buds. Very erect shoots, especially those 
neighbouring the erect central shoot, should be removed 
completely. When two shoots rub, or nearly rub, one of them 
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should be eliminated, retaining the one considered to be the 
more desirable. Furthermore, near-neighbouring shoots, that 
is, those less than 9 inches apart, should not overlap and extend 
in identically the same direction, one or other should either be 
severely shortened, or removed altogether. The former course 
should be chosen when the side of the tree in question would 
otherwise be left rather bare of shoots. For the first one or 
two years, if there are onlv a few suitable side shoots to form 
branches, all of them should be shortened, leaving them about 
6-9 inches long alter pruning. So that the longest shoots shall 
not lorm dominant branches, it is necessary to prune them so 
that they are left shorter than those of more moderate vigour. 
Once trees are firmly established and are producing several 
branch-forming shoots caeb year, either direct from the main 
stem or as extensions of existing branches, one half of them may 
be left nnpruned. Jt is best to alternate pruned shoots with 
unpruned ones so that each type is evenly distributed throufeh- 
out a tree, 'fhe pruned ones should be shortened to leave them 
about 6-9 inches long. Shoots that are designed to form 
branches and the principal shoots that extend the length of an 
existing branch are referred to as “ l.cadcrs." Leaders that 
are formed from the pruned shoots ol one season should be 
left unpruned the next season. The unpruned leaders of one 
season should have the new season’s growth removed the next 
season and after two or three seasons, when they should have 
fruited for one or two years, they should be shortened to within 
6 inches of the main stem, being so severed as to leave a young 
spur or shoot in the terniinal position. For small-sizcd trees 
of the Dwarf Pyramid type, it is unwise to leave long vigorous 
leaders unpruned. Jn the event of a large majority being 
vigorous, the pruning should be done du^-'ng May and it may 
be necessary to Root prune or Ring p< ane as advised for 
Cordons (p. 1 66). 

(iii) Bud Treatment. 

Some detailed individual bud treatment can be usefully 
employed on a central leading shoot, especially a vigorous one. 
After the shortening, the second bud from the top should be 
prevented from forming a strong growing erect shoot of the 
type it is necessary to remove. It is wise lo divert the vigour 
to other buds lower down the stem which tend to form shoots 
that grow out at a wider angle. Thus the penultimate bud 
should be removed altogether. Where there is a strong grow- 
ing erect central shoot, light pruning is desirable (the suggestion 
F* 
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already made is to leave 18 inches). Having carried this out, 
it is necessary to avoid bare wood resulting upon the lower 
portion; to prevent this, a small wedge-shaped piece of bark 
may be removed immediately above each bud from which 
growth is wanted. This practice is referred to as “ notching "" 
and is done about i inch above selected buds. When the shoots 
selected for the formation of branches are more erect than 
desired, they should be pruned to leave one bud above that 
required to grow, and a knife cut, referred to as “ nicking,"' 
should be made below the topmost bud (see Fig. 17, p. 178). 

Nicking the bud checks vigorous growth, and pruning one 
bud higher ensures greater outward growth. 

The Established T ree. 

(i) Trees with Little New Season^s Growth. 

The main pruning consists of regulating the length of the 
branches and reducing the number of spurs, and this is done 
during Winter. Branches that arc more than 2 feel long should 
be shortened to leave them 9 inches to 1 foot long. All spur 
systems with more than four spurs should be rcuuced to leave 
3*"4 spurs. Eliminate rubbing and excessive sffade either by 
shortening, or by cutting out completely, offending shoots, 
spurs or branches. Shorten alternate side shoots, that is about 
one-half of all shoots, to leave them about 2-3 inches long and 
leave those that remain full length. Invaiiably, most growth 
is made at the head of trees, and trees that have made little 
growth on the lower branches are often vigorous at the head. 
In such cases, the pruning described under this heading only 
applies to the lower branches. The more vigorous branches 
should be dealt with as for the trees of the vigour group they 
represent (sec sections (ii) and (iii) to follow). 

(ii) Trees with Moderate New Season’s Growth. 

Some pruning will be done during Summer and some during 
Winter. The treatment of leading shoots has already been 
dealt with in the section dealing with “ The Formative Years " 
(p. 168). All the new season’s side shoots more than 15 inenes 
long should l:)C shortened during Summer, (i.e. mid-July to early 
August) leaving them as stubs 2"3 inches long. Stubs that are 
unproductive and have become branched due to pruning for 
two or more years should be removed during Summer. Pruning 
to eliminate rubbing and near crossing should also be done 
during the Summer. The Winter pruning will consist of 
removing all late gjowth and dead tips from the Summer pruned 
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stubs. Also the number of spurs and shoots should be reduced 
where much shading occurs. The proximity of neighbouring 
trees usually demands the shortening of branches when they are 
more than 2 3 feet long and this should be done during Winter by 
cutting them back to a spur or side shoot within about 1 foot 
of the main stem. Sometimes the head of the tree will need 
treating as for trees of vigorous growth (see next section (iii) ). 

(Hi) Trees with Considerable New Season’s Growth. 

The pruning should be the same as for (n) just described, 
except that the treatment advised for Winter should be carried 
out during May. For unproductive trees. Root pruning or 
Ring pruning as suggested for vigorous Cordon trees is advised 
(see p. 166). For trees where the head is more vigorous than 
the lower branches, a Ring pruning should be given at a position 
on the main Mem directly below the most vigorous portion. 

SLMMARY Ol TREATMENT. 

The Formative Years. 

(/) The Centra! Leading Shoot. 

Remove tops of one year trees to leave stem about 2 feet 
tall. Shorten central leading shoot during subsequent 
years to leave it about 1 foot to 1 8 inches tall, depending 
on vigour. When tree is 5 feet tall, leave unpruned if not 
of more than moderate vigour and prune back to blossom 
bud the following year. If vigorous when 6 feet tall, 
remove central leading shoot during May. 

{Hi The Side Branch Forming Shoots. 

Remove completely shoots tnat are very erect, also shoots 
that rub or nearly rub. Remove or severely shorten one 
of two shoots less than 9 inches apart when they overlap 
and extend in the same direction. For the first few 
years shorten side shoots to leave them 6-9 inches long. 
For trees with numejuus side shoots, shorten every 
alternate shoot to leave them 6-9 inches long, and leave 
the leading shoot (formed from these) unpruned the next 
season. Alternate shoots left unpruned should have the 
new season’s leading growth removed the following year 
and after cropping for 2-3 years the branch should be 
shortened to leave about 6 inches. Vigorous leaders 
should be pruned and when the majority are vigorous, 
pruning should be carried out during May. 

{Hi) Bud Treatment. 

Remove penultimate bud (bud number two) from the 
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pruned central leading shoot. Notch above buds where 
growth is wanted and where bare wood would otherwise 
occur. 

The Established Tree. 

(i) Trees with Little New Season's Growth, 

All pruning should be done during Winter. All branches 
more than 2 feet long should be shortened to leave 9 
inches to 1 foot. Reduce spurs to leave not more than 
3 4 per spur system. Eliminate rubbing and excessive 
shade. Shorten alternate side shoots to leave 2-3 inches 
long. When the head is more vigorous than lower 
branches, prune according to vigour category. 

(ii) Trees with Moderate New Season's Growth, 

Shorten during Summer to leave 2-3 inches long all side 
shoots more than 15 inches long. Remove unproductive 
stub systems during Summer also shoots that rub or 
nearly rub. During Winter, remove late Summer growth, 
dead lips; reduce spurs and shoots where much shading 
occurs also shorten branches that are too long, to within 
1 foot of the mam stem. Heads that are very vigorous, 
treat as (iii) (next section). 

(///) Trees with Vigorous New Season's Growth, 

Treatment to be as (li) (previous section), except that 
Winter treatment should be carried out during May. 
For unproductive trees, Root prune or Ring prune. 


APPLES, PEARS, PLUMS, OAMSONS AND CHERRIES 

(normal planting systems). 

Whether or not to Prune During the Season of Planting. 

There is much divergence of opinion as to whether trees 
should be pruned during the season of planting or be left un- 
pruned for one year. Neither course is suited to every occasion 
and the better expedient for particular cases is determined by 
the amount of new season’s growth that one is entitled to expect. 
If good growth can be expected during the first growing season, 
pruning should be done during the season of planting; other- 
wise one year will be wasted in the establishment of the trees. 
If there is reason to believe that negligible ^owth would be 
made after pruning in the season of planting, it is preferable to 
defer pruning for one year. The extra leaves produced by 
unpruned trees assist in root development and thereby the tree is 
more fitted to form shoots the following yea! . 
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Different circumstances result in the production of poor or 
good ^owth. Good growth may be expected when young 
trees (i.e. 1-4 years old) are planted early (i.c. November to 
early February, but preferably before January), into fertile 
conditions, or conditions where special measures are taken, 
such as surface mulching with dung (see p. 135). Poor growth 
may be expected with trees more than 4 years old, also with 
trees planted after February, or where the soil conditions are 
not conducive to good growth. 

THE FORMATIVE YEARS. 

Forming the Head. 

The pruning is done during Winter, except for Plums and 
Cherries which are pruned during Spring because of their 
susceptibility to diseases such as Silver Leaf and Bacterial Canker 
(see pp. 234, 239). The head of a tree is formed from shoots 
which grow out from a single erect stem. In the course of the 
years, the single erect stem is referred to as the “ trunk ” and 
shoots selected from it constitute the main framework branches 
of the tree. The trunks difl'er in height, the differences depending 
upon whether the trees are intended as Buslf, Half-Standards 
or Standards (see p. 46) and the main framework branches 
are formed both at and near the top of the trunk. A one year 
old single-stemmed tree designed for the Bush type, is usually 
tall enough to prune in the hope of securing a number of shoots 
for forming the head. Sometimes a one year old tree alread> 
has side shoots, called “ feather,’' which arc very acceptable as 
branch-forming shoots. Very often, especially with apples and 
pears, more than one year must elapse before the single stem 
is tall enough for pruning to form the heads of Half-Standards 
and Standard trees. 

Whether for Bush, Half-Standard or Standard trees, the 
head is formed in the same way, that is by removing the top of 
the stem to leave it 6 to 8 inches higher than the position at 
which the lowest branches are wanted. If at the outset, there 
are any shoots too low down the stem for the purpose of forming 
branches, they should be removed completely. For Standard 
trees with slender stems, such side shoots should be removed 
in two stages, they should be left as short stubs 3-4 inches long 
for a year and removed completely a year later. This practice 
helps to strengthen the main stem. The removal of the top 
portion of the erect, young stem is designed to stimulate buds 
to form shoots at positions where branches are wanted (see 
p. 150). This principle will apply for a number of years, shoots 
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will be shortened at or near positions where an extension and 
division of the branch system is wanted, and in the case of some 
varieties of apples, pears and plums, it should apply as long as 
the tree remains. Trees which have feather, consisting of two 
or more shoots radiating from different sides of the erect stem 
and occurring at suitable heights to form branches, are dealt 
with as if they were one year older than they are. When there 
are only two pieces of feather, the erect central stem is shortened 
like the single stemmed tree, but when there are three or more 
feathers, the central stem is cut clean cut at the junction it 
inakes with the uppermost feather. If there is only one such 
side shoot or two on the same side of the tree, they should be 
removed; otheiwise difficulty will be experienced in forming a 
shapely head, (i.e. a well-arranged branch system making 
relatively even development to occupy the orchard space 
available). 

In spite of the fact that, to all intents and purposes, all single- 
stemmed trees are treated similarly for the first pruning, it docs 
not follow that they will respond similarly, nor that they will 
require identical treatment for the second pruning. It may be 
that the first pruning has been done in the nursery and that 
trees are planted out with one year heads. It matters not 
whether the pruning has been done in chc nursery or in the 
plantation, there arc likely to be considerable differences; 
some trees may have formed several shoots near the top of the 
stem and these may be roughly spaced at even distances around 
it; other trees may have made negligible growth, and yet others 
may have made good growth on one side of the stem and poor 
growth on the other. Ideally, u tree at this stage should have 
three to five shoots, none less than 1 foot long, they should be 
regularly spaced, to give a symmetrical appearance round the 
main stem and they should point outward*, away from the stem 
instead of being erect. 

The procedure to adopt when only two shoots are present, 
is to remove one completely, retaining the more erect which 
should be shortened to leave the tree not more than two or 
three inches taller than after the first pruning. The tree that 
is built up from two main branches should be avoided, because 
in later years it is liable to split at the fork. Oniy small 
dimensions are cohered by the type of t cc under discussion, 
whereas in a few years dimensions will be greatly increased. 
In view' of this, more than five shoots to form branches would 
usually be excessive. For trees that have more than five shoots, 
the surplus ones should be completely ren^oved choosing for 
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the purpose any very much shorter or longer than average. 
Very erect growing shoots normally make an unsatisfactory 
type of branch, they form weak forks, they are the least 
productive branches, they grow vigorously at the tops and form 
bare wood at the bottom. It is only justifiable to retain erect 
shoots when they are employed for the production of other less 
erect shoots but in no circumstance should they be used for 
such plum varieties as Early Laxton, Belle de Louvain or 
Oullin’s Golden Gage, since branches with narrow folks split 
OUT of them very readily. 

Again, one of two shoots should be removed when one 
overlaps the other and they grow in the same direction. When 
one shoot shades another in this manner, their development 
and efficiency are impain d if they are both retained. 

At this stage, each shoot that is retained to become one of 
the main branches, should be shortened. Eor trees that have 
made good growth on one side and poor growth on the other, 
the poor side should, if possible, be left the higher or longer 
after pruning, to avoid an unbalanced head. Furthermore in 
order to stimulate better growth on the weak side for the next 
growing season a notch (sec p. 170) should be made on the 
main stem directly above the point of origin of each of the 
weak shoots. In cases where fairly erect shoots are employed 
for the formation of branches, it is a good practice, when 
shortening, to select the bud which it is intended should grow 
outwards and then to shorten at a position one bud higher; 
the highest bud should then be nicked (sec p. 170). 

Trees that have formed no young shoots after the first pruning, 
will have formed blossom The prunei should remove 

the flower trusses from these when the flowers are nearly open, 
by cutting them off; but such leaves as have been formed 
should be retained. 

In cases where it is possible to select maybe three, four or 
live young shoots (this is possible w^ith most trees), the individual 
shoots should be shortened for two main reasons: firstly 
because as the spread or width of a tree increases, a further 
supply of young shoots is needed for the purpose of forming 
more branches, and secondly because by pruning \ivjng branch- 
forming shoots, they are prevented from cropping prematurely, 
and retardation of the development oi ife tree is avoided 
thereby. 

I'he length to be left on branch-forming shoots, or leaders 
(see p. 181) depends on their original length and upon the 
position at which further leaders are reef^ired. After each 
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leader has been pruned, the top few buds should be well 
^paratcd from those of the nearest neighbouring leaders. It 
is from the few buds nearest the top of a pruned shoot that 
most new growth is formed; so the result of leaving the tops 
of a few pruned leaders very near together is crowded shoot 
growth and this renders severer pruning necessary later. Some- 
times, when only poor growth has been made, crowded shoots 
must be left. When growth is good, in order to achieve good 
spacing between leaders, some should be only lightly pruned, 
while others are shortened by one-half to two-thirds. After 
pruning, the tops of the leaders should not be nearer than nine 
inches. Ihere are two reasons why it is an advantage to prune 
leaders with different degrees of seventy; one is that when 
some of the shoot growth is formed nearer the main stem than 
the rest, shoots will be more evenly dispersed throughout a tree 
than if all leaders were reduced to one height. The other 
reason is that it is desirable to have some of the branches 
bearing fruit and bending outwards sooner than others; and 
differential pruning helps to bring this about. Thus if there 
are four leaders, two should be pruned to leave them three or 
four inches shorter than the others; if there are five leaders, 
two should be left relatively short and three relatively long. It 
is hardly necessary to emphasise that opposite sides of a tree 
should appear balanced after pruning, with an avoidance of 
long leaders on one side and shoit ones on the other. When 
there are only three leaders, they should be pruned to leave all 
roughly the same length; pruning to differential length should 
be deferred until there are more. 

I'he Subsequent Pruning Treatment of: - 

Apples. Sturdy wooded sorts such Bramley’s Seedling, 
Newton Wonder and Worcester Pea; main, when making 
vigorous growth. 

Pears. Doyenne du Cornice, when making vigorous growth. 

Cherries. 

Plums. 

Damsons. 

(i) General Treatment. 

Once the head has been formed, derailed pruning is not 
required for the stone fruits under consideration, nor is it 
required for certain varieties of apples and pears whilst they are 
making vigorous growth. The principal pruning will consist 
of providing branches and shoots alike w^th adequate space 
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and light, and of giving preference to outward-growing branches 
over those that are erect. This means that when two shoots 
chafe, or nearly so, one of them should eithei be removed, or, if 
there is a suitable position from which growth is wanted, be 
shortened ; the same should be done where branches are actually 
rubbing, or are very close together, so that one shades the other 
and there is little room oi facility for the formation of side 
shoots. Very erect branches should either be removed or 
shortened to a place where there is an outward growing branch 
or shoot; nevertheless some degree of tolerance should be allowed 
in this matter with varieties which naturally tend to grow erect. 
When a blanch or a strong shoot, that originates on one side of 
a tree, is directed to the opposite side it should be removed. 
Similaily all shoots neighbouring leaders and competing with 
them should be removed. While these recommendations apply 
foi the early years to all fruits under this heading, there are 
slight divergencies of treatment after they arc well established. 
In the case of cherries and plums, the crossing of small shoots 
and branches is tolerated to a greater extent than with apples 
and pears. Also the removal of large branches should so far 
as possible, be avoided in the case of plums and cherries, 
especially the sorts subject to the disease Silver Leaf (see p. 234). 

(ii) Treatment of Leaders. 

Some leader pinning is required after the second pruning, 
especially with apples, pears and plums. When young trees are 
not making more than moderate growth, all the young shoots 
chosen as leaders (and they should not number more than ten) 
should be shortened in accords . ce with the suggestions for the 
second pruning (sec pp. 175-i7Q). When good growth is being 
made, a treatment transitional betw^een pruning all the leaders 
and leaving the majority unpruned sh ould be given. It is 
better to spread the change from prunii.g to no pruning over 
one or two years, rather than to prune all leaders one year and 
none of them the next. One effect of leaving all leaders un- 
pruned is to hasten cropping. As a general rule, it is unwise 
to impose this hastening process upon all branches at the same 
time. It is better to permit say, one-half of the leaders to come 
into cropping, and widen by so doing, sooner than the other 
half. To do this, alternate leaders should bt. shortened by about 
one-third to one-half, and the remaining intermediate ones 
should be left full length. Somewhat more leader pruning 
should be done for Worcester Pearmain, than for the other two 
apple varieties (see pp. 162, 179). Such a*^ractice helps con- 
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siderabiy to reduce the breakage of branches which is liable to 
occur, especially in the case of plums, when heavy crops are 
carried by all branches in the same year. Furthermore, it 
follows that the practice mitigates against the tendency for 
biennial cropping (see pp. 193-199) to become established early 
in the life of trees. After the transition stage, routine leader 
pruning should be discontinued with erect growing trees, but 
with spreading trees it is of advantage to shorten a few shoots 
to form new branches each year. Such shoots should not be 
chosen at extreme ends of existing branches, but rather at 
positions nearer the main stem where branches bend outwards 
and assume a more or less horizontal position. New branches 
formed in this manner may be spoken of as replacement or 
renewal branches. 

The Subsequent Pruning Treatment of:-' 

Apples. All excepting sturdy wooded sorts which have been 
dealt with already (see pp, 57. 179). 

Pears. All excepting vigorous Doyenne du Cornice (sec 
pp. 58, 179), 

With most varieties ot apples and pears cons^erabl> more 
detailed pruning is required than with plums or cherries A 
simple classification of the material which may require attention 
will help to clarify a description of the pruning technique. 
There are four main types of material viz. (j) Branches, (ii) 
Leaders, (iii) Laterals (i.c. side shoots one year or older not 
used as leaders), (iv) Spurs (i.e. short shoots terminated cither 
by a blossom bud or one yielding a rosette of leaves) (sec p. 161 ). 

(i) Treatment of Branches, 

Branches are formed from selected leaders. A branch is the 
product of a previous season’s leader inasmuch as only one- 
year-old branch-forming shoots are termed leaders; when they 
are more than one year old, they assume the role of branches. 
Just as a branch depends for its formation upon a leader, so 
it depends on leaders for its subsequent extension. A branch 
becomes higher or longer by the repeated selection of one new 
leader at the top of an existing one over several successive years 
(see p, 168). Certain features are required of branches in order 
to make them efficient members of a tree. It is these features 
that provide a clue to the course to be adopted when pruning. 

First and foremost, branches are required to supply and 
maintain a productive bearing surface; tall, erect branches are 
seldom satisfactory/for these purposes. In view of this it is 
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usually a correct procedure to elirainalc centrally-placed, erect 
branches, either by complete removal or by taking off the top 
portion, and to keep the lower part if it gives rise to one or more 
outward spreading branches. 

The leaves borne by the shoots and spurs on the branches 
require plenty of light in order to make branches productive 
members of a tree. From this simple fact follows the necessity 
for regulating the number and position of branches in relation 
to the size of a tree. For young trees, suggestions have already 
been made regarding the spacing of leaders (sec p. 179), as a 
safeguard against excessive shading. A similar policy should 
be adopted for older trees. Various faults necessitate the 
removal or shortening of a branch; (a) when two branches 
cross so that they rub or nearly rub; ib) when one branch lies 
directly over another less than 2 feet away; (c) when two 
branches lie parallel, side by side, less than 18 inches apart: 
id) when a side branch is directed towards the centre ^nd 
towards the side of the tree opposite its parent branch. Branches 
should also be removed or shortened when they are too low to 
afford reasonable facilities for cultivation. 

When trees are big enough, but fail to yield sufficient new 
season’s growth for the production of large enough fruit, a 
reduction of branch surface should be elfected. This should 
be done by drastically shortening some of the branches, say 
one out oi’ every four or six of the total number of subsidiary, 
rather than main branches, which are represented by the 
principal leading shoots. They should be shortened to within 
one or two feet of their junction with their respective parent 
blanches. This practice of shonening branches when applied 
to a whole tree is spoken of as dehorning ” but when applied 
to a proportion of the branches it is referred to as partial 
dehorning.” In the event of a system o^ establishing replace- 
ment branches being followed (see p. 182 und also w^hat follows 
now), the partial dehorning is best done by shortening to a 
replacement branch or shoot suitable for forming a new branch. 

(ii) Treatment of Leaders. 

As a general rule, it is good practice to shorten leaders when 
an increase in the length of a branch is wanted and when the 
production of new leaders and laterals is r;.quired. A leader 
should be shortened so that the subsequent young shoots are 
formed at positions where they are most needed. At this stage 
no two neighbouring leaders, after pruning, should be nearer 
than 12 inches from lip to tip for small siz^ trees, and about 
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2 feet for large sized trees. It is not advisable to shorten 
leaders at the extreme ends of branches that are high enough or 
long enough, but a few side-shoots occurring lower down such 
branches should be chosen and shortened so that new replace- 
ment branches are in process of being formed. Very erect 
shoots and those that are diiected towards the centre of a tree 
should not be chosen for branch-forming purposes. For 
preference, young shoots that are designed to form replacement 
branches should be held more erect but should possess a tendency 
to fall in the same direction as the parent branch, except when 
the parent branch is too erect. If the parent branch is too erect, 
shoots more outwardly directed should be chosen. F or vigorous 
trees, that is those making considerable new season's wood, it 
is not desirable to shorten all the leaders even if the branches 
are not tall or long enough. To do so, invariably results in the 
production of an excess of young shoots at the tree tops. In 
such cases, it is preferable only to shorten every alternate leader. 

For varieties such as Worcester Pcarmain and Lord Lam- 
bourne apples, and Williams' bon Chretien and Dr. Jules Guyot 
pears, long leaders should vseldom be left unpruned, because 
branches formed by them are characterized by tnuch bareness. 
Supposing, however, most of the leaders are long ones, and to 
prune them all would still further increase excessive vigour, 
alternate leaders only should be shortened and three or four 
buds on the ]ow;,r half of each of the remaining ones should be 
notched (see p. 170), in order to stimulate the development of 
lateral shoots. Nevertheless if the principle of replacing 
branches is adhered to the temporary occurrence of some bare 
W'ood is to be preferred to excessive vigour. 

(iii) Treatment of Side Shoots. 

To a very great extent the side shoots should be looked upon 
as the material for producing spurs, and it is upon the spurs 
that the bulk of a crop is normally borne. From this it should 
not be inferred that once a tree is w'ell furnished with spurs, 
there is little, if any, further use for side shoots. On the 
contrary, a grower will do well to foster a supply of side shoots 
every year, for by so doing he is providing for a regular supply 
of blossom buds, and this in turn makes possible the elimination 
of some of the oldest spurs each year. 

It is already evident that all side shoots will not be employed 
for one and the same purpose during the same season. Some 
side shoots will be removed altogether, especially very vigorous 
erect ones that d<^' not lend themselves to productive purposes. 
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and those that occupy positions that rob those better placed of 
their value. Just as a spacing of branches is necessary in order 
to make good use of orchard space, so the spacing of side shoots 
should not be neglected. Of the side shoots that remain, some 
will be employed for the formation of blossom buds and others 
for the production of a further supply of side shoots. Once 
side shoots have blossom buds, the majority of them will be 
retained for productive purposes. The term “ laterals ” is 
employed for side shoots of different ages. For convenience in 
desciibiiig pruning procedure for laterals, they are classified 
as: (a) One Year Laterals (i.e. Maiden Laterals) and ih) ! aterals 
two years old and older (i.e, Bi-lats and Tri-lats). 

(a) One-Year Laterals. 

Excepting any that may be selected as leaders to form branches 
(see p. 183) maiden laterals will be dealt with in one of three 
ways. Ihey may be: (i) completely removed, (li) drastically 
shortened, or (lii) left unpruned. One of several reasons may 
indicate the desirability of completely removing a lateral. Tall- 
growing erect laterals and strong-growing ones, close to leaders, 
should be removed. When crossing or rubbing occurs near the 
base of a lateral, one of the two offending members should be 
eliminated. These removals will do much lo provide space and 
light for the laterals that remain; but, in spite of this, there arc 
other shoots that usually need to be removed solely because 
more valuable material is shaded by them. Disease on a shoot 
near its base may also be a valid reason for removal. 

Of the maiden laterals that remain after the removals have 
been completed, some are norii.ally required to form blossom 
buds as soon as possible and they will therefore be left unpruned. 
The others are shortened in order to stimulate a further supply 
of young shoots. The practice of lea\i. g all young laterals 
unpruned should only be followed wher. trees arc excessively 
vigorous; otherwise an excess of blossom buds and a deficiency 
of young shoots is likei>. The pruning requirements in respect 
of lateral licalmcnt are different for different varieties of pears 
and apples. Furthermore, trees of the same variety differ m 
vigour, that is in the amount of young one-year v.uod that has 
been formed, and this necessitates some differences in the 
proportions of maiden laterals shortened ! left full length. 

Trees with Vigorous Growth, 

A greater proportion of maiden laterals should be left un- 
pruned on trees that have made vigorous gl^wth than on trees 
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that have made only moderate growth. Even for vigorous 
trees, that is those with numerous long, one-year-old shoots, 
treatment depends upon requirements: as to whether large 
fruits or only moderate sized fruits arc required. Pear varieties 
like Fertility, Durondeau, Beurrc Bedford and Marjguerite 
Marillat and apple varieties lik«* Crawley Beauty, Early Victoria, 
Lane’s Prince Albert, Lord Derby, Laxton’s Superb and Miller’s 
Seedling should seldom be left with more than one-half of the 
one year laterals left unpruned. The remaining laterals should 
be shortened, which will in fact mean that every alternate 
maiden lateral will be shortened. For pear varieties such as 
Clapp’s Favourite, Laxton’s Superb, Dr. Jules Guyot, Williams’ 
bon Chretien and Conference and for apple varieties such as 
Orange Pippm, Tydeman’s Early Worcester, Laxton’s 
Fc'^rtune, Lord Lambourne. James Grieve, Ribston Pippin, 
Sui-jset and King Edward VII as many as two-thirds of the 
maiyen laterals may be left full length and the remainder 
shor tened. Since it is intended that new shoots rather than 
blos^som buds should be formed on what remains of the laterals 
afteiJ- they have been shortened, it follows that the shortening 
shoujld be severe. Each lateral that is shorteneci should be left 
as a" short stub 2-3 inches long. 

with Moderate Growth. 

Kjo change in principle is needed in lateral pruning between 
the “.vigorous and the moderately vigorous tree, the only 
differjence is one of degree. The moderately vigorous tree is 
norn^ially more productive than the vigorous tree and therefoie 
a grj^eater proportion of the laterals should be pruned in order 
to stimulate the maintenance of adequate vigour. Apple and 
pear vaiieties for which it was earlier suggested, under the 
heading “ Trees with Vigorous Growth,” that one-half of the 
maiden laterals should be shortened, will now' require two- 
thirds, or two out of every three to be shortened. For the 
remaining sorts which need one-third shortening in their vigor- 
ous state, one-half should be shortened when they are only 
moderately vigorous. 

Trees with Poor Growth. 

When trees have only returned poor growth, all maiden 
laterals should be left unprimed except those required as leaders 
and those terminated by blossom buds. In the latter case, only 
the very tip should be removed. Most pruning for trees in this 

^ K?. 

and branches (sec j|p. 183 , 192 ). 
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(b) Laterals Two Years Old and Older. 

A consequence of leaving one year laterals unpruned is that 
some attention must be given to them at a later date. The main 
purpose of leaving maiden laterals unpruned, is to facilitate the 
formation of blossom buds at an early date; when this is 
achieved, they should not be left unpruned indefinitely. It 
should be noted that they may also be left in order to provide 
leaf surface, just as they are on trees with poor growth to 
increase tree vigour, later on. Some trees form blossom buds 
very readily on unpruned laterals and on this account it is 
advisable to shorten them by the time they are bi-lats (i.e. two 
years old). Other trees normally take more than one year in 
which to form blossom buds on unpruned laterals, and for these 
trees they should be left unpruned for two successive years. The 
disposition of trees to form blossom buds on laterals is governed 
both by vigour and by variety. Young tiees of most varieties 
lake more than one year to form blossom buds on laterals vChile 
they arc making very vigorous growth. The usual exceptions 
are Fertility, Oorondeau and Beurre Bedford pears and Laxton’s 
.Superb, James Grieve, Early Victoria, Lane's Prince Albert, 
and Lord Derby apples. 

Once cropping begins, all the recommended varieties under 
consideration will usually form blossom buds on laterals by the 
lime they arc two years old. Hence the younger and more 
vigorous a tree the greater will be the tendency to leave even 
bi-lats unpruned. The degree to which laterals should be 
shortened, once they have formed blossom buds, again depends 
on vigour and variety. When only poor or moderate growth 
has been made, the shortening process should be more severe 
than when more vigorous growth has t>een made. Similarly 
the shortening should be more severe when large fruits are 
required than in the case of varieties from which fruits of 
moderate size have the best market value. Having (>utlined the 
reasons for varying the treatment of laterals that are tw^o or 
more years old, the following general recommendations can be 
made. 

Unproductive Trees with Very Vigorous Growth. 

No pruning of bi-lats or tri-lats is needed except that needed 
to eliminate crossing and rubbing and to dispose of those 
competing with leaders and any that stand very erect (see p. J84). 
Once blossom buds in quantity have formed on the unpruned 
vVve should be for dhe removal of the 

unproductive maiden wood from the extremVi ends. 
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Productive Trees with Vigorous Growth. 

Most varieties that fit in with this classification form blossom 
buds readily and some shortening of such of their laterals as 
are more than one year old should be done. Probable exceptions 
are Doyenne du Comice pear and Miller’s Seedling apple, in 
which cases they should not be shortened until blossom buds 
have formed on them. In the case of Doyenne du Comice all 
the blossom buds should be retained and only the maiden wood 
at the extreme end should be removed. For Miller's Seedling 
the length of the lateral should be reduced to leave not more 
than three or four blossom buds. 

For pear varieties such as Conference, Laxton’s Superb. 
Williams' bon Chretien, Dr. Jules Guyol and Clapp's Favourite, 
and for apple varieties such as C'ox's Orange Pippin, Laxton’s 
Superb, Laxton's Fortune, Tydeman’s Early Worcester, James 
Grieve, Ribston Pippin, Lord Lambourne, Sunset and King 
Edward VIJ, ail of the bi-lats containing the blossom buds 
should be retained and only the maiden wood at the extreme 
end should be removed. 

The pruning treatment should be rather more^severe than in 
the foregoing with varieties where there is some difficulty in 
securing fruits of adequate size or in which it is large specimens 
that have the best market value. Such pear varieties include 
Fertility, Durondeau and Beurre Bedford and the apple varieties 
Early Victoria, Grenadier, Lane's Prince Albert, Lord Derby 
and Crawley Beauty. For these, both bi-lats and tii-lats should 
be shortened to leave on each only 3-4 blossom buds. The 3-4 
blossoms selected should be situated as near to the base of a 
lateral as practicable. 

Productive Trees with Moderate Growth. 

Trees that have made moderate growth form blossom buds 
more readily than vigorous trees, and m consequence a treat* 
ment is needed that will prevent any further reduction in vigour. 
The disposition of a tree to form blossom buds and make a 
moderate amount of new season's growth is indicative of a 
satisfactory state of affairs and this is more likely to be main- 
tained by a judicious reduction of blossom buds than by 
retaining them all. A reduction of blossom buds is necessary 
not only for the purpose of keeping up vigour, but also to help 
in maintaining satisfactory size of fruit. In view of this and of 
the fact that bi-lat^ for trees of this description are generously 
furnished with blosiom buds, the shortening of all laterals more 
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than one year old should be more drastic than for trees with 
vigorous growth. 

Let us deal with varieties in the same order as for vigorous 
trees. Most of the blossom buds should be retained on laterals 
of Doyenne du Comice pear, say 4-5 blossom buds, the maiden 
wood at the extreme end together with any blossom buds in 
excess of this should be removed. Miller’s Seedling apple 
should be treated similarly except that only one blossom bud 
should be retained; thus all the maiden wood and most of the 
bi-lats will be removed. For the pear varieties Conference, 
Laxton’s Superb, Williams' bon Chretien, Dr. Jules Guyot and 
Clapp's Favourite and for the apple varieties Cox’s Orange 
Pippin, Laxton’s Superb, Laxton’s Fortune, Tydeman’s Early 
Worcester, James Grieve, Ribston Pippin. Lord Lambournc, 
Sunset and King Edward VII, 3-5 blossom buds should be 
retained on each lateral. For the pear varieties Durondeau 
and Beurre Bedford and for the apple varieties Grenadier, 
Lane’s Prince Albert and Crawley Beauty, 2-3 blossom buds 
should be retained and only one blossom bud for Fertility pear, 
Early Victoria and Lord Derby apple. 

Trees with Poor Growth. 

For all vaneties bi-lats and tri-iats should be shortened to 
leave only one spur (sec p. 192). 

(iv) Treatment of Spurs. 

It is usual for the short spur shoots (sec p. 163) to become 
branched as well as the other longer shoots. Very frequently 
two side buds grow out from a single spur to form two spurs, 
and this branching process from individual spurs may go on 
for several seasons. Branched spurs are normally referred to 
as “ Spur systems.” 

Once trees have come into productive cropping, some 
varieties only succeed in yielding fruits of acceptable size when 
single spurs or single spur systems, say once branched, arc 
maintained. In general, attention need not be given to spur 
systems whilst trees are young and making vigorous growth. 
Productive trees of the following varieties should not have more 
than 2-3 blossom buds on each spur system, even when vigorous 
growth is being made: of pear varieties, Fertility, Durondeau 
and Beurre Bedford and of apple varieties. Miller’s Seedling, 
Early Victoria, Grenadier, Lord Derby and Crawley Beauty. 
When the new season’s growth is less than moderate for these 
varieties the spur sydem should be reduced to leave only single 
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spurs. For other sorts a more compound spur system is to be 
desired leaving up to six blossom buds on each spur system for 
trees making vigorous growth and up to four when they are 
only making moderate growth. 

Not infrequently the degree of robustness of the individual 
spur systems justifies either a ^ess or a more drastic treatment. 
The direction given should therefore be regarded as a 
generalization. The geneial principle should be to remove 
the oldest and weakest spurs and to retain the young robust 
ones. Just as with branches and shoots, a pruning is done so 
that there is adequate light for those that arc retained, and the 
same consideration should be borne in mind when dealing with 
spurs. In view of this it is frequently justifiable to remove 
some spur systems altogether. Readers will do well not to 
confuse spurs and spur systems with stubs and stubs systems 
(see pp. 161, 162). Stubs are one-year shoots that have been 
drastically shortened and stub systems are similar branched 
products; the stub systems when they persist in making vigorous 
growth should be completely removed, especially if they ore 
an impediment to more valuable material. ^ 

The General Treatment of Trees with Poor Growth. 

Trees with poor growth invariabl> possess an excess of 
blossom buds or spurs in relation to their size. In spite of the 
fact that there are potential growing points in each blossom 
bud, only poor growth can result so long as the tree has so 
many spurs, and while cultural conditions remain the same. 
When factois such as unsuitable soil conditions (see pp. 35 ^ 
38) or incompatibility between rootstock and scion variety 
(see pp. 84, 88) are directly responsible for the poor growth, 
the condition may be irremediable. The only pruning process 
that otTcrs a prospect of enhancing the general vigour of trees 
that are under-vigorous is one that effects a considerable 
reduction in the number of growing points. At least it is 
reasonable to expect more growth from the growing points that 
remain after the treatment. The best procedure to adopt is to 
remove the large majority of spurs by reducing every spur 
system to leave only a single spur on each. This treatment 
should be applied after the necessar>' branch pruning has been 
done (sec pp. 182, 186). In addition to the normal branch 
treatment, it is advisable to shorten a substantial proportion of 
the branches, say half of them or more, if they are weak and 
spindly. This will involve cutting back into old wood and 
leaving the treated branches only a few feet long, a practice 
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referred to as partial dehorning (see p. 183). The branches so 
treated should be evenly dispersed around the tree. The most 
suitable position at which to remove the top part of a branch 
is governed by where young growth is most wanted for the 
development of a new branch. So far as is possible, the shorten- 
ing should be done at a position where there are existing side 
shoots or spurs from which subsequent growth can be made. At 
least the operator should avoid leaving branches bare of a bud, 
a shoot, Oi a spur in the near neighbourhood of the cut surface. 

The treatment described is a good starting point for 
encouragement of better growth. Pruning alone, however, will 
not suffice to maintain such trees in a suitable state of vigour. 
Lack of vigour must be regarded primarily as a problem to be 
resolved by cultivations and manuring. 

Pruning and Biennial Bearing. 

Some varieties, more especially of apples than of pears, teE.d 
to yield heavy crops evciy alternate year rather than good crops 
annually. This character is spoken of as “ Biennial Bearing.’' 
One of several factors may induce the biennial bearing habit, 
or it may be various factors in combination. A Spring frost 
causing a total Joss of crop one year is fiequently responsible 
for the biennial bearing habit of a variety like Bramley’s 
Seediing. This is also true for other notoriously biennial 
varieties, but even so, they tend towards the habit irrespective 
of Spring frosts. Profuse blossoming accompanied by good 
pollinating conditions suffices to carry varieties like Miller’s 
Seedling, Laxton’s Superb, Ellison’s Orange, Early Victoria and 
Crawley Beauty, into the bienniai habit. The variety Ellison's 
Orange is included in the foregoing list in view of its pro- 
nounced biennial bearing habit and the comparatively large 
acreage that is grown although it is not one of the recommended 
varieties (p. 57). 

TOe cause of profuse blossoming may be due to climatological 
factors at the time blossoms are formed, or to the pruning being 
less severe than required so that excessive blossom bud formation 
is permitted, or, again, to lack of vigour due to a relatively low 
nutritional status. Once established, it is not an easy matter 
to correct biennial bearing although it is hardly necessary to 
discuss the advantage of securing regular crops, so far as it is 
economically possible to do so. 

In view of the number of varying factors that affect the 
behaviour of trees, especially climatological ones, it is not 
possible to prevent irregularities in crop j»roduction. Much 
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can be done by pruning to control biennial bearing and, needless 
to say, the treatments arc assisted greatly by climatic conditions 
favourable for blossom bud formation together with suitable 
nutritional and cultural conditions. 

A heavy cropping year is referred to as an “ on ’’ year, 
whereas a light cropping year is referred to as an “ off ” year. 
The pruning of trees subject to the biennial bearing habit 
depends upon whether the treatment is applied after an “ off” 
year or after an “ on ” year. 

The pruning of branches and leaders to give suitable spacing 
and to eliminate crossing wood will be the same as described 
above for normal trees alter both the “ on ” and the ‘ off” year. 

(i) Pruning after the “ Off ” Year. 

It can be assumed that there will be profuse blossoming in 
the Spring after an “off” year, and that blossom buds will 
have been formed by the time of pruning. Pruning should be 
designed to reduce the quantity of blossom buds and blossom- 
bearing wood and to retain a large proportion of the non- 
blossoming wood and this, in most sorts, is the maiden wood. 
The manner in which blossom buds arc rcducecf depends upon 
how and where they are borne. They may be borne on old 
spurs or spur systems, or as young spurs on laterals : also they 
are frequently borne on oite-year wood, especially at the tips. 
Spur systems should be reduced to leave single-spur units, 

A large proportion, say one-half to two-thirds, of the bi-lats 
and tri-lats furnished with blossom buds should be shortened 
severely to eliminate their blossom buds. For preference, those 
that have least non-cropping (i.e. maiden) wood should be 
chosen for the shortening. In effect they will be shortened to 
leave them as unproductive stubs about inches long (sec 
p. 186). The procedure should differ somewhat with variety. 
With Miller’s Seedling, Crawley Beauty and Early Victoria, 
sorts with which some difficulty is frequently experienced m 
securing fruits of acceptable size, laterals furnished with blossom 
buds should be dealt with on every branch by shortening two 
of every three and retaining one. For the varieties Ellison's 
Orange and Laxton’s Superb, sorts which are liable to yield 
fruits excessively large for dessert if the pruning is drastic over 
the entire tree, treatment should be confined to one-half (»f each 
tree by completely eliminating the blossoms from alternate 
branches. Thus for one branch all the blossom bearing laterals 
will be retained, and from the neighbouring branch all will be 
shortened to leav^them as short stubs. 
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In addition to the process of reducing blossom buds by their 
removal together with the wood upon which they are borne, 
others should be removed by dealing only with the buds. In 
Miller's Seedling, Crawley Beauty and Early Victoria, two out 
of every three of the blossom buds that remain should be 
removed. The method of removal may be either by cutting 
out the flower trusses during Spring or by pushing the buds out 
during Winter, this latter method is referred to as “ bud 
rubbing.” Since for Laxton’s Superb and Ellison’s Orange it 
is advised that every alternate branch should be entirely deprived 
of blossom buds, all spur blossoms on the treated branches 
should be removed by the bud-rubbiiig or blossom thinning 
method. 

As little as possible of the maiden wood should be pruned 
away after an “off” year. For most varieties it is possible to 
depend upon this wood to yield only leaves during the “ on ” 
year. Thus the prospect of blossom buds being formed on it 
during the “ on ” year is good, provided good leaves are formed. 
The blossom buds formed are the only hope of crop during the 
normal “off” year. Unfortunately the varieties Laxton’s 
Superb and Ellison's Orange arc prone to blossom and fruit on 
one-year-old wood. When this occurs it is necessary, in Spring, 
to remove the blossom trusses from them, either with scissors 
or a knife. One year shoots that have several blossom buds 
on them should be shortened so that the blossoms are eliminated. 
At times, short maiden shoots are terminated by a blossom bud; 
such tip blossom buds should be removed during the Winter 
pruning. The pruning of sorts that blossom profusely on the 
one year wood is rendered less lai orious if it is deferred until 
blossom buds can be readily distinguished. 

In effect, the single aim of the treatments outlined is to 
secure a relatively high leaf surface during jn “ on ” year, in 
relation to the amount of blossom carried This is done in 
the hope that this enhanced ratio of leaves to blossom buds 
will suffice to enable the leaves to participate in the formation 
of blossom buds while a crop of fruit is being borne. 

In the event of a larger surface than usual of one-year wood 
being left on the tree, a small increase in Nitrogen manuring is 
advisable; moreover, a sunny June is an invaluable help to the 
achievement of the end in view. 

(ii) Pruning after the “ On ” V'^ear. 

After a heavy crop has been carried and the appearance of 
the buds shows that little or no crop is likely, to be borne the 
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next Summer, it will be appreciated that nothing can be done 
during the Winter to alter this. All that can be done is to 
prevent an excessive number of blossom buds from being 
formed during the Summer of the “ off *’ year and to provide 
the necessary stimulus for a plentiful supply of young shoots. 

The spur systems should be kept simple by reducing them, 
so as to leave each with a single spur. All tri-lats and two- 
thirds of the maiden laterals and bi-lats should be vshortened to 
leave them as short stubs about 2 inches long. In addition to 
this, it is advisable to shorten drastically, that is to dehorn, 
three to four of the branches by cutting back into four or five 
year old wood. 

Sometimes the first corrective treatment will be given after 
an “ off" year, and sometimes after an “ on " year. When it 
is after the “ off" year, care should be taken at the time of the 
next pruning not to dehorn branches that were totally de- 
blossomed the previous year and also to remove only maiden 
wood from the bi-lats. When the start is made after an “ on " 
year, no bi-lats need be shortened or eliminated at the ensuing 
pruning, except in varieties whose alternate branches aie 
deprived of blossom buds. Once a satisfactory degree of 
correction is obtained, the pruning as advised fbr normal trees 
should be followed (sec pp, 182-193). 

SUMMARY OF TREATMENT. 

Apples, Pears, Plums, Damsons and Cherries. (For ti’ces 
planted at wide distances). 

Whether or not to Prune During the Season of Planting. 

Prune when there is good reason to expect good growlh; 
otherwise leave unpruned. 

Forming the Head. 

For the single-stemmed tree, remove the top at 6-8 inches 
higher than the posiuon at which the lowest bnuiches 
should occur. For bush and halt-standard trees, re- 
move any side shoots which are too low to form branches; 
for standard trees, leave as stubs 3-4 inches long for one 
year, and then remove them altogether. 

For fcatliered trees, the feather is removed if it is all on 
one side and if there is only a single feather, prune such 
trees as for the single stemmed tree. Remove central 
stem when there are three feathers, or more, suitable to 
form branches. Shorten central stem as in single stemmed 
trees wher< only two suitable feathers are present. 
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Three to five shoots are wanted to form the initial head. 
Remove the least suitable shoots when they exceed five in 
number. Lrect shoots should not be employed for 
branches, especially in the case of named plum varieties 
(see p. 177). Branch-forming shoots should not overlap 
and shade one another. 

When only two shoots are formed, shorten both drastic- 
ally; tile more erect one shorten to leave the tree 3 inches 
taller than in the previous seasem. Shorten selected 
branch-forming shoots to form a balanced head. When 
poor growth is made on one side of a tree “ notch ” the 
stem, directly above the weak shoots. 

Remove flower trusses from trees with poor growth. 
Remove from one-third to two-thirds of each leader from 
trees with good growth, leaving the tips of pruned shoots 
at least 9 inches apart. With three leaders of equal 
vigour, prune them to leave them equal lengths. With 
four or live leaders, prune two of them more severely 
than the remainder, 

I1ie Subsequent Pruning I reatment of : - 
Apples (sturdy wooded sorts). 

Pears (vigorous Doyenne du Cornice). 

C'herries, Plums and Damsoas. 

(/) ikmeral Treatment. 

Remove or shorten branches and shoots to eliminate 
rubbing and take out those with insuflicient space. 
Remove branches that are very erect, or shorten them 
to outwardly growing side-branches or shoots. 

(i7) Treatment of Leaders. 

Where there is insuflicient young growth, shorten all 
leaders in trees with two-year-old heads and in older 
trees, following the same principle as for trees with one 
year heads. Shorten by one- third to one-half every 
alternate leader of trees with two-year-old heads with 
good young growth. After this discontinue systematic 
leader lipping except for a few shoots each year to 
replace spreading branches. 

The Subsequent Pruning Treatment of : — 

Apples (excepting sturdy wooded sorts). 

Pears (excepting vigorous Doyenne du Conuce). 

(/) Treatment of Branches. 

Remove or shorten to outward growiqg side branches or 
shoots, central erect branches. Rem'ove or shorten a 
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branch when: (a) Two branches rub or nearly rub, (b) 
Two branches overlap and are nearer to one another than 
2 feet, (c) Two branches lying side by side nearer to one 
another than 18 inches, (d) Branches directed towards 
the centre and the side of a tree opposite the parent 
branch, (e) Branches too low for cultivations. For trees 
failing to make suffici^'nt young growth, “ partial de- 
horning ” should be practised. 

(ii) Treatment of Leaders. 

Shorten leaders to extend branches not tall enough, at 
positions where new leaders and laterals are required. 
Space to have them at least 18 inches apart at positions 
of pruning. Shorten a few shoots selected as replace- 
ment leaders, on branches that arc long enough and not 
pruned at the extreme ends. 

In trees making vigorous growth, only shorten alternate 
leaders. 

In varieties inclined to yield bare wood (see p. 184), long 
leaders should eithei be shortened or buds on them 
notched. 

{Hi) Treatment of Side Shoots. ^ 

Remove vigorous erect laterals. 

(a) Maiden Laterals. Remove any maiden laterals that 
cause excessive shade and one of any two that are crossing 
or rubbing at positions near the base, otherwise leave all 
unpruned for very vigorous trees. 

In trees with vigorous and moderate growth, shorten a 
proportion of maiden laterals to short stubs 2-3 inches 
long and lea\e the remainder unpruned. The propor- 
tions should differ according to variety (see pp. 185- 
186). 

For trees with poor growth, leave all laterals unpruned 
save for removing tip buds when terminated by blossom 
buds. 

ih) Bi-lats and TrLlats. Shorten bi-lats and tri-lats, once 
they are furnished with blossom buds. The degree of 
shortening that should be done depends upon vigour and 
variety (see pp. 187-190). 
iiv) Treatment of Spurs, 

Reduce spurs, selecting for the purpose the oldest and 
weakest; the degree of reduction will depend upon 
number of spurs on spur systems, upon vigour and upon 
variety (see p. 190). 
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The General Treatment of Trees with Poor Growth. 

Reduce spur systems to leave a single spur on each. 
Partially dehorn (50 per cent, or more) of the branches, 
other branch treatment to be the same as for normal 
trees. 

Pruning and Biennial Bearing. 

Prune as with normal trees to give suitable spacing of 
material. 

(/) Pruning After the “ O/? Year, 

When no previous treatment after an “on ” year has 
been given, reduce spur systems to leave a single spur on 
each. Shorten one-half to two-thirds of the bi-lats and 
tri-lats to leave them as short unproductive stubs. The 
alternate branch method should be followed for the 
varieties Laxton’s Superb and Ellison’s Orange. Bud- 
rub two of every three blossom buds of the varieties 
Miller’s Seedling, Early Victoria and Crawley Beauty. 
Strip blossoms by bud-rubbing alternate branches of the 
varieties Laxton s Superb and Ellison’s Orange also 
remove blossom buds occurring on one-year-old wood 
at the time of blossoming. 

(//) Pruning AJter the “ On ” Year, 

Reduce spur systems to leave a single spur on each. 
Shorten two-thirds of the one-year laterals to leav^e them 
as short stubs 2 inches long. Partially dehorn three or 
four branches in each tree. If no previous treatment 
has been given after the “ off” year, shorten to leave as 
unproductive stubs, all bi-laK and tri-lats. When 
treatment has been given, only shoiten tri-lats and 
remove maiden wood from bi-lats. 
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SPRAYING SYSTEMS AND APPLIANCES 

The fruit growing enterprise needs suitable 
provision for spraying. Equipment for this 
purpose is not uniform and a grower must 
choose the particular form, or system^ that will 
suit his needs best. The considerations affecting 
this choice are discussed and the principal 
systems and appliances are briefly described. 

From the time that fruit crops are planted until the time 
they are dispensed with, the occurrence of various pests and 
diseases must be prevented or kept under reasonable control 
in order to secure suitable growth and to render yie production 
of ex;onornic crops possible. Pests and diseases of economic 
significance cannot all be resolved by the one and the same 
method, but spraying is the most satisfactory method of dealing 
with the majority. 

ft is a relatively simple matter to spray a few small trees or 
bushes in a private garden with a knapsack sprayer or a hand 
operated bucket sprayer. This method is not applicable to 
commercial enterprises after the first season or two, because 
many acres have to be sprayed, in some cases several times 
during the year. Each spray must be applied wathin a given 
period, and althoygh the period permissible is longer for some 
sprays than for others, it is those that must be applied within 
the shortest period over the greatest acreage and in the greatest 
quantity, that determine the nature of the equipment required. 

It should be possible to spray the total acreage devoted to 
apples and pears witliin five working days, and this can be 
extended say to 10 days when the acreage is further split up 
to include cherries and plums. Where fully established trees 
and bushes are concerned, it is clear that a large quantity of 
spray fluid must be applied during the course of a single day's 
spraying. From this it follows that specific requirements, such 
as adequate water supply with a pumping outfit capable of 
discharging an ad^equate amount of spray fluid in a given time 
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with sufficient force and a labour gang in sufficient strength 
both to apply the spray and attend to the details of the operation 
are needed. However, there are several factors that tend to 
reduce the time actually available for spraying. Unsuitable 
weather, operational delays caused by breakdowns, refilling, 
moving from one tree to another, and the dragging of hose 
pipes or moving machine into positions of operational advantage 
all reduce spraying time. The dilferent spraying systems 
account in dilferent ways for reductions in the actual time spent 
spraying per day. 1 n one case, reduction may be due to changing 
over from spraying one group of trees to another; in other 
instances it may be due to the frequent refilling of the tanks 
attached to ihe spiaying machine (especially when there are no 
supply links between the source of water and different parts of 
an orchard). It is wise io assume that not more than one-half 
of a working day will be spent as actual spraying time. This 
is important when calculating the output in terms of gallons 
required from a spraying plant over a given period. 

The selection ot a suitable spraying plant is in the first place 
determined by the performance required, and the performance 
required ks calculated by the output ot spray that is needed at 
working pressures of 300-500 lb. per square inch, during the 
number of spraying hours provided by five working days. The 
calculation should not be based on current requirements but on 
what js likely to be necessary in five years time. For the newly 
planted fruit farm, for which very small quantities indeed of 
spray are needed as compared with those for established 
orchards, temporary low-powered spray machines should be 
employed for the first four or five yeais. Many growers start 
off by spra\ ing iheir trees befor»„ they are planted and follow 
up for the next one or two years with a hand sprayer. After 
this, and for the next two to four years, a low powered outfit is 
necessary. Once this initial period has passed, equipment 
capable of supplying the maximum outpuv will be required to 
spray the fully established trees within the specified period. 
The most economical time to change over from temporary to 
permanent equipment depends upon the acreage of the respective 
crops. Most bush fruits are fully established by the time they 
are six years old, and tree fruits by the time they are twelve 
years old, with the cxceeption of large growing trees such as 
Bramley’s Seedling apples and sweet chern*. , which take about 
fifteen to twenty years. 

Assuming that a grower has 60 acres of tree fruit that will 
need spraying within five working days at aerate of 3(X) gallons 
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per acre, and that these requirements are likely to remain for 
several years, he will require plant capable of discharging 15 
gallons per minute at 30(V-500 lb. pressure per square inch, be- 
cause each working day will provide an average of four spraying 
hours, so that there are 20 spraying hours available in a five 
day week, in which the 1 8,000 gallons of spray required will be 
discharged. 

Hie output of a spraying plant is normally shared by two or 
more operators engaged m the actual application. Each 
operator can put to effective use (depending on the si/e of the 
trees), from 3 to 10 gallons of spray per minute. The larger the 
trees the greater will be the quantity of spray that one man can 
employ effectively. Obviously the number of spraying hands 
that can be pul to best use is governed by the output of spray 
that can be maintained at the required pressure by the spraying 
plant, and by the size of the trees. A larger number of hands 
does not necessarily increase the speed of the operation or the 
general efficiency of the job, because the output of a machine 
cannot be increased beyond its capacity, and by increasing the 
number of operators beyond a certain figure, tUe amount of 
spray supplied to each is reduced. 

CHOICE OF SYSTEM. 

There are two spraying systems that demand serious con- 
sideration with a possible third where soft fruit is concerned 
and to a limited extent for tree fruit. The systems are con- 
veniently referred to as: (i) Underground Mains, (ii) Mobile, 
(iii) Portable Mains. 

(i) Underground Mains System. 

This consists of an underground steel-pipe system (i.e. mains 
and laterals), for preference Security Wrapped piping, per- 
manently connected up to a stationary pumping plant. Some- 
times, but rarely, the pipes are connected to a portable plant 
at the time of usage. The stationary pumping plant is normally 
housed under cover, located where there is an adequate and 
suitable water supply, easily accessible for the reception of spray 
materials, and provided with facilities for their storage. In 
addition to this, in view of the fact that spray materials have 
to be diluted from a concentrated form to the strength most 
suitable for the control of specific pests and diseases, facilities 
are necessary both for mixing and for holding the diluted spray 
in quantity. A large tank is necessary for each purpose. 
The spray is drawn into the pumps by suction and thence 
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discharged under pressure through the mains. The concentrate, 
except when powders are concerned, is usually run off from a 
small giaduated tank into the large mixing tank designed to hold 
a measured quantity of wash. The tanks can be arranged so 
that the concentrate flows by gravity into the mixing tank and 
from the mixing tank into the tank from which the pumps draw 
the diluted wash. Thus it is possible to avoid delays by having 
a supply of wash mixed in advance of actual requirements. 

At regular intervals, in each orchard served with spray mains 
are spraying points, or standpipes as they are termed, each 
fitted with a stop cock and provided with facilities for attach- 
ment of a length of rubber hose terminated by a spray lance 
or gun (see p. 207), The spray lances or guns are man operated. 
In this way each standpipe normally suffices to spray trees 
covering about a quarter of an acre. 

There are certain unquestionable advantages of the under- 
ground mains system over other systems. The most economical 
method of conveying a fluid in quantity for vSeveral successive 
years is through a permanent pipe. Furtliermore, it eliminates 
certain physical difficulties attending the mobile system. A 
fixed point for the collection, mixing and discharge of sprays 
entails less labour and transport than systems requiring several 
points for these purposes. The number of possible spraying 
days is greater than for systems which involve the haulage of 
heavy tackle, especially where arable conditions and steep 
gradients are concerned. Not only does the state of the soil 
have to be reckoned with, but there is also the liability of 
operational breakdowns to be faced. Furthermore, wear and 
tear of equipment is lowest for the underground mains system 
and the spraying is independent of a tractor. The initial 
capital outlay is greater for this system than for others, but 
this is offset by the fact that operational ..osls are lower. It 
must be allowed that leakages, when they occur, arc troublesome 
to contend with, but if good mains are installed in a competent 
manner, leakages are not likely to occur for several years after 
installation. Obviously the system is not readily adapted to 
the needs of some farms, for instance where short term soft fruit 
crops predominate, or where a farm has scattered orchard units. 

There is no reason why individual orchard units should not 
have underground mains, without connection to a permanent 
stationary pumping plant. Such mains can be served by a 
portable or mobile machine that can be moved and connected 
to each unit in turn. The chief disadvantage of the under- 
ground mains system, leaving out of account the difficulty of 
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dealing with burst pipes, is the burden of dragging long hose 
pipes. Stand pipe valve leakages and sedimentation in mains 
are further difficulties to contend with. 

(ii) Mobile System. 

In this system, the spraying ‘s done direct from the spraying 
plant usually with the aid of short length hoses fitted with spray 
lances or guns. The spraying plant is towed from tree to tree 
between the tree rows, and is specially constructed and fitted 
with pneumatic wheels for the purpose. A tank to hold a 
quantity of diluted spray, say 250 gallons is an essential part of 
a mobile plant. The spray lances or guns are usually man 
operated and for bushes and small sized trees continuous 
movement, giving complete mobility, is possible, in which case 
the spray operators can frequently ride on a platform provided 
at the rear of the machine. With large sized trees, each of 
which consumes a considerable quantity of spray, it is necessary 
to pause at each tree to allow' time for the spraying to be 
completed. The mobile sprayer is normally towed b^' tractor, 
and whereas one may be litted with an indepcnijent engine for 
driving the pumps, others depend upon the tractor engine by 
which the pumps are driven through the agency of a power- 
take-off. 

For established fruit trees, a mobile sprayer fitted with a 250 
gal. tank is capable of carrying sufficient spray for one-sixth of 
an acre to one acre. It is necessary to adopt one of two methods 
for refilling, either the diluted spray must be conveyed to the 
spraying plant or the spraying plant must return to established 
filling bases. Obviously such bases must be establislicd in 
reasonable proximity to the scene of operations, because the 
greater the distance the greater the delay in completing the 
spraying operation. This is a very important consideration, 
especially for fruits that consume considerable quantities of 
spray and require spraving, maybe seven times during the 
course of a year. 

The advantages of the mobile system arc: (i) The initial 
capital outlay is appreciably less, say less than one-half, than 
that for the underground mains system, (ii) Trouble due to 
faulty valves and pipe leakages are practically eliminated, (iii) 
Long hoses do not have to be dragged by the operators. The 
system is most suited for relatively flat conditions, for short 
term crops such as soft fruits, for grass orcharding, especially 
in the case of cherries and plums, which require fewer sprayings 
per annum than, apples. It must be pointed out that the 
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operational costs are rather high, due to transport of water, the 
employment of a tractor and heavy wear and tear. 

(iii) Portable Mains System. 

The plant required is not dissimilar from that needed for the 
mobile system, because it consists of pump, engine and tank 
mounted on wheels so that it can be drawn to pre-determined 
positions in an orcliard. Tiom thence the pumping of spray 
fluid proceeds. In fact, a mobile plant is interchangeable and 
can be employed either as a mobile or as a portable mains 
system. The spraying plant remains stationary whilst spraying 
is in progress and is connected with overland mains (i.e. pipes) 
which must be assembled for each spraying operation and 
dismantled upon its completion. I'he pipes consist of short- 
steel pipes with flexible connections. The spraying is done from 
spray guns or lances, each of which is attached to a length of 
hose and connected with the spray mams. When spraying is 
done with the aid of portable mains, an orchard is dealt with 
on a sectional basis. Once a section has been sprayed, the 
spraying plant is then connected to mams in readiness for 
dealing with the next section. In order lo cut down operational 
delays to a minimum, there should be two sets of mains, so that 
one set is in process of being assembled whilst the other is being 
used for the actual spraying. 

Although some growers adopt this system throughout, it is 
less satisfactory than the other two systems previously outlined. 
For soft fruits, that do not permit the easy passage of a mobile 
plant (although nowadays plantii ^ systems should be adopted 
that do allow for easy passage); for fruit w'here the gradient 
and soil induce conditions unsuitable for mobile spraying, also 
for orchards unsuitable for the mobile operation and do not 
require spraying often enough lo justify the high capital outlay 
upon underground mains, there is something to be said for the 
system. In general, the portable mains system has its highest 
value when used as an auxiliary to an underground mains 
system or to a mobile system. When portable mains are 
employed as an auxiliary to the underground mains system, it 
is possible to connect to an underground mains standpipe and 
the spray can then be discharged from the M .tionary pumping 
plant. 

There are several disadvantages to the portable mains system. 
Not only has the constantly recurring charge of assembling and 
dismantling the mains to be met, but leakages are very liable to 
follow the frequent screwing and unscrewing of the pipes. The 
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double considerations of increased labour costs and a general 
lower standard of efficiency do not commend the system for 
general acceptance. Arrangements for maintaining water supply 
are of a similar nature to those for the mobile system, although 
they may not be so exacting. It should be pointed out that the 
capital outlay for this system is rather greater than that for the 
mobile system. 

The real test when comparing the relative merits of the 
various spraying systems is the total expenditure incurred for 
the maintenance of efficient pest and disease control. Given 
suitable, but otherwise comparable, conditions it is to be 
doubted whether there is anything to choose between the mobile 
and underground mains systems. There are circumstances 
under which considerable advantage lies with the underground 
mains system, although with the mobile system the operation 
is becoming increasingly mechanised, and this should further 
popularize it for relatively flat ground where bush trees are 
being dealt with on the wide row, close tree, plant (see p. 53). 
Nevertheless efficient and economical spraying is not, at the 
present time, solely dependent upon the choice^ of a system; 
it is to an even greater extent dependent upon the equipment at 
one’s disposal. In the lirst place, a spraying plant must be 
capable of supplying an adequate output of spray with sufficient 
force and in the r'.‘quircd time (see p. 201). In the second place, 
auxiliary equipment in the nature of hoses, lances or guns, taps, 
valves, nozzles, swirl plates and discs (i.e. small circular plates 
supplying an aperture at the end of the spray nozzle) are of 
fundamental importance. 

Hoses. 

Since spraying has to be done at distances from a spraying 
machine or from the mains, it is necessary to connect hoses to 
them through which the spray fluid passes to the spray lances 
or guns from which the spray is discharged. By dragging 
flexible hoses into positions, it is possible for an operator to 
pass from tree to tree, and round each tree, in order to apply 
the spray. Hoses are either attached to the spraying plant, in 
a case in which the mobile system is adopted, or to the mains. 
In the case of the underground mains, standpipes provide the 
fixture points (see p. 203). Hoses should be of a quality suitable 
to withstand high pressures and oily sprays, it is also advisable 
to have spares in addition to those required for operational 
purposes. The length of an individual hose, when attached to 
mains, is usually i20 feet; and when attached to a mobile 
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spraying outfit, 60 feet. When the output of spray is not more 
than 6 gal. per minute, hoses with an internal diameter of 
i-inch should be used; whereas for greater outputs than this, 
hose with an internal diameter of |-inch is needed. Obviously 
the connections of hoses to mains, spraying plants, lances and 
guns should be such as to withstand high pressures. 

Spray Lances and Guns. 

Some years ago, slender pipes or rods terminating with a 
single spray nozzle and spoken of as spray lances were the 
principal means of applying sprays. At that time bush trees 
were less in prominence than half-standards and standards, and 
therefore long lances were required to give high reach; this was 
because the spraying plants only supplied small outputs at low 
pressure. With the advent of spraying plants that give big 
outputs at high pressure, shorter lances, 2-4 feet long, and the 
so-called spray gun came into favour. Modern spraying plants 
have rendered possible the employment of instruments demand- 
ing less physical exertion than that demanded by the long lance, 
and at the same time the speed of the operation has been 
accelerated. 

The principal distinguishing feature between the spray lance 
and the spray gun is that with the spray gun, changes in the 
form of spray can be made as the spraying proceeds, whereas 
with the spray lance the nature of the spray is constant, or 
fixed, and adjustments can only be made whilst the equipment 
is at rest. The forms of adjustment possible are changes of 
discs with larger or smaller ap^ turcs, the changing of swirl 
plates with several holes or with few holes. In some types of 
lance, the angle at which the nozzle is held can be varied. With 
the spray gun, operational adjustment the form of spray 
from the long carrying narrow spray to the short wide spray 
can be made by turning a knob at the base of the gun, and this 
alters the depth of orifice in the eddy chamber through which 
the spray flows on its passage xhrough the nozzle. 

It should be pointed out that in the eddy chamber it is usual 
to have a “ swirl ” plate, designed to give a swirling motion to 
the spray. A seven-hole swirl plate is used wheii a broader 
type of spray with less carry is wanted. For a coarser spray 
with greater carry a three-hole swirl plate i^ used, having one 
large central hole and two smaller holes, one on each side. 

Where small or moderate sized trees are being dealt with, 
there may be little to choose between the short lance and the 
gun, but where tall trees, or trees of extreme variability, are 
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being dealt with, the spray gun is favoured. It will be 
appreciated that with anything but small, very young trees 
neither the lance nor the gun is satisfactory in the absence of 
adequate output or pressure. 

Nozzles. 

Of the various forms of spray nozzles available, modifications 
of the original Vermorel type are favoured. Two main decisions 
have to be made about nozzles, viz. the number there should be 
per lance or gun, and whether they should be of the fixed or 
adjustable type. There may be only one, or as many as tour, 
nozzles per lance or gun. What is best for one set cf conditions 
may be unsuitable for another, since the matter is determined 
by the plant material to be sprayed, whether trees to be treated 
are large, small, or intermediate; what output is available per 
lance or gun, whether few or several gallons per minute are to 
be maintained at the required pressure. The most economical 
output per nozzle is reputed to be in the region of 3 gallons per 
minute; thus when large but not tall trees, requiring a big 
gallonage of spray, arc being dealt with by a plant capable of 
supplying 30 to 40 gallons per minute at 400»lb. pressure to 
the square inch, the multiple nozzle lance or gun is best. In 
such cases, three or four foui -nozzle lances could be employed 
with good effect. For smaller sized trees, and for large sized 
bushes, two and three nozzles are more economical and satis- 
factory units to employ; and m this case the number of 
operators can be increased to consume the available output. 
For very small trees and bushes, single-nozzle units operating 
under relatively low pressure, say 1 50- 250 lb. per square inch, 
are most likely to give best value. A grower should become 
familiar with the basis of calculation as to the most efficient 
number of nozzles per man and per spraying plant for given 
types of material. 

Discs. 

A spray-nozzle is terminated by an orifice of suitable 
dimensions through which the spray js discharged. The orifice 
is usually supplied by a single hole in the centre of a small 
circular piece of metal, commonly referred to as a “ disc. ’ 
The diameters of the orifices differ according to the size numbers 
of discs. There are several size numbers which increase in 
stages of h of an inch ; thus size No. 1 is for an orifice diameter 
of h of an inch, No. 2, of an inch. No. 3, ft of an inch, 
and so on. 
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The employment of high-pressure sprayers and the increasing 
need for labour economy have led to increased output of spray, 
and an increased discharge rate per operator. This has led to 
the employment of larger sized discs in addition to the multiple 
nozzle lances and guns. Disc Nos. 4, 5, 6 and 7 are the ones 
most commonly employed. In general, for the taller trees, 
needing as they do a large gallonage with long carry, the larger 
sized discs will be needed. Nozzles with discs less than of an 
inch in diameter are not now advised for general use in view o 
the increased tendencies for operational delays due to blockages. 

Taps. 

The greatest item of cost in spraying more often than not 
goes to materials and not to labour as is often supposed. In 
view of this, all unnecessary wastage of materials should be 
avoided. Lances and guns should be supplied with efficient 
quick acting shut-off taps of the trigger or quick turn type. 
Furthermore, a constant eye must be kept upon standpipes 
serving the underground main system, since the valves frequently 
give trouble and this may cause considerable wastage of materials. 



CHAPTER IX 


THE PRINCIPAL PESTS AND DISEASES 
AND CONTROL TREATMENTS 

Having gained some knowledge concerning 
spray equipment, the next step is to consider 
the range of pests and diseases of commercial 
significance and the spray programme necessary 
to deal with them* In this chapter the reader is 
introduced to the principal pests and diseases 
of the various fruits and the control treatments* 

It is proposed to deal only with pests and diseases of general 
economic importance against which routine preventative or 
control measures are necessary. The various •fruits arc dealt 
with below and a brief description is given of the nature, form 
of injury, time of occurrence of each specified pest and disease; 
together with recommendations for prevention or control. It is 
essential that f:uit {powers vShould know the names of the 
principal spray materials that are employed for pest and disease 
control. A note on these materials is given in Appendix 6. 

SOFT FRUITS. 

1. BLACKCURRANTS. 

Aphides or Greenfly. 

There are several species that attack the blackcurrant, but all 
are controlled by the same measure. Wingless aphides feed on 
newly formed leaves at the tips of the shoots causing much 
buckling and severe curling of the leaves. 

Considerable defoliation results from a severe aphis infestation 
and in consequence shoot growth is much checked, and fruit 
size and crop weights are much reduced. 

These aphide pests are controlled by spraying either with a 
5 per cent. Tar Distillate wash during December to February 
or an 8 per cent. D.N.O.C., during January to Febiuary. The 
latter spray is advised when currant Capsid Bug is troublesome 
(see p. 211). Nicotine should be employed at 8 ozs. per 100 
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gal. water, plus spreader when Winter spraying has been omitted. 
A Nicotine spray should be applied before the leaves have 
commenced to curl and it may be eflcctively combined with a 
Lime Sulphur spray employed in the control of Big Bud (see 
below). 

Green Capsid Bug. 

The young bugs feed on the tender foliage and shoots which 
they puncture and in doing so cause characteristic brown spots. 
Upon subsequent expansion, affected lea\es have a punctured 
appearance with most of the injury occurring near the main 
veins, especially the mid-rib. Not infrequently terminal growing 
points and leaves are killed by capsid attacks, other leaves have 
a lacerated appearance and scars are usually visible on the 
young stems. Feeding continues during the Spring, after which 
the bugs migrate to various herbaceous plants such as potato 
and dead nettle. Adult capsids return to the blackcurrant 
during Autumn to lay eggs. 

The Green Capsid Bug is controlled by spraying with a 
D.N.O.C. wash during January to February at an 8 per cent, 
concentration. When a D.N.O.C. spray is omitted, a Nicotine 
spray at 8 ozs. per 100 gal. of water plus spreader should be 
included in the Lime Sulphur spray designed to control Big 
Bud. (see below). After this, the application of one or more 
Nicotine dusts may be very beneficial, the number to be made 
will depend upon the severity of an attack. D.D.T. is likely to 
replace Nicotine in the control of Capsid and this could be used 
at a 0.1 per cent, concentration (sec p. 229) with the Lime 
Sulphur, Big Bud spray (see below); even at this stage, D.D.T. 
is likely to reduce the severity of Leaf Curling Midge. 

Big Bud or Blackcurrant Gall Mite. 

Large numbers of mites too small to be seen by the naked 
eye invade blackcurrant buds, causing them to swell to an 
abnormal size. Mites migrate during Spring at the time that 
buds are bursting into leaf and eggs are laid by them inside the 
buds during the Summer. Young mites feed on bud tissues 
and this results in a gall formation. 

Big Bud is controlled by annual sprayings of Lime Sulphur 
at the time that blossom buds can be seen, but whilst they are 
still in the “ bunched ” or “ grape ” stage of development, 
which is before the blossom stalk has elongated to form the 
raceme. Uiis stage usually occurs betv/ecix the last two weeks 
of March and the first week of April. When there is evidence 



212 PESTS AND DISEASES 

of a considerable number of swollen buds, the Lime Sulphur 
should be used at a 5 per cent, concentration. For routine 
spraying, a 2 per cent, concentration suffices to maintain a 
satisfactory control. Furthermore, for sulphur sensitive 
varieties, e.g. Davison’s Eight, Lime Sulphur should not be 
used at more than the 2 per cent, concentration under any 
circumstances in view of the injury that results. The varieties 
recommended for planting (p. 56) exhibit a marked degree of 
sulphur tolerance. 

Big Bud is frequently more evident on bushes that have 
become “ reverted ” (see below) and a control of mite on such 
bushes IS extremely difficult to obtain. The question of a more 
efficient control does not arise m view of the fact that it is 
necessary to eliminate “ reverted ” bushes. 

Leaf Spot. 

This fungous disease causes small dark brown angular spots 
to appear on the foliage from late June onwards; they occur 
first on the oldest leaves at the base of the bush and proceed 
tlience upwards. When infection is severe, it results in the 
death of leaves and premature defoliation of bushes, and this in 
turn results in impaired vigour and reduced crops. Re-infection 
takes place from old infected leaves on which the fungus matures 
and overwinters. 

Bordeaux mixture at 8 : 8(12) : HX) (see p. 290) or Bordeaux 
paste 15 lb. per 100 gal. water, applied directly after harvesting 
the crop, is the recommended control treatment. In severe 
cases, considerable defoliation may have taken place by this 
time making it advisable to spray next Spring directly after 
blossoming: spraying must not be done between this period 
and harvesting or the copper deposit would be retained by the 
fruit. For non-fruiting bushes, both in the nursery and those 
newly planted, spraying should be done during early June. 
Failing spraying, an annual application of Copper Lime Dust 
helps to hold the disease in check. The application of a 
Bordeaux spray is also of value in controlling CURRANT 
RUST which is especially liable to occur when bushes are grown 
in close proximity to Five-Needled Pine trees. 

Reversion. 

This is classed as a virus disease and is probably transmitted 
by Big Bud mites, Aphides and Capsids that have previously 
fed on infected bushes. The disease finally results in bushes 
becoming unprodgetive, save for a few small fruits, in spite of 
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profuse blossoming. In addition to this, the appearance of 
foliage and blossoms on reverted bushes is distinct from that of 
healthy ones; and this suffices to provide diagnostic sympioms 
right from the early stages of infection. The blossom buds of 
healthy shoots are covered with a dense whitish down 
(pubescence) giving them a whitish brown appearance in the 
bud stage of development. The blossom buds of reverted 
shoots have much less pubescence and are of a bold chocolate 
brown colour. Similarly the young shoots and newly unfolding 
leaves of health> bushes arc densely covered with a whitish 
“ down-like ” pubescence, giving them a soft, whitish green 
appearance; whereas on reverted bushes they have a bolder, 
more clearly defined brighter green colour. These symptoms 
arc valuable for diagnosi'^ early in the season in fruiting plan- 
tations before Lime Sulphur spravinc ai^ainst Big Bud (see 

p. 211). 

It would seem that this disease disturbs the normal functioning 
of the vascular system from the fact that the number of veins 
in the leaves suffers rapid reduction from year to year and in 
consequence leaf shape is affected. Leaves on reverted bushes 
are thicker, narrower, flatter at the base and have fewer, but 
coarser marginal serrations. Leaves on healthy bushes are 
broad, usually deeply indented at the base (i.c. at the junction 
w'itli the petiole) and have numerous saw-like marginal teeth. 
A healthy leaf has two lobes on each side of the main central 
lobe making five in all, and each lobe is served by a main vein. 
An examination of the central lobe, reveals that there are five 
or mote lateral veins on each side of the mid-rib. Leaves from 
reverted bushes have less than five lateral veins on each side of 
the central lobe and the number of lobes is also reduced in 
advanced stages. 

The only satisfactory control measuic is to eliminate all 
reverted bushes each season, both in the nursery and in 
established plantations. It need hardly be pointed out that 
only healthy bushes should be employed for the purpose of* 
propagation. Bushes that arc brought in from outside sources 
should be purchased under a Ministry of Agriculture Certificate, 
testifying tt> the fact that they have been inspected and approved. 
The efficient control of Aphides, Capsid and Big Bud play an 
important part in keeping down the incidence of Reversion, 
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SUMMARY OF ROUTINE PEST- AND DISEASE-CONTROL 
TREATMENTS. 


Pests and Diseases. 
Aphides and Capsid. 

Reversion. 

Big Bud Mite. 

Leaf Spot. 


Treatment. 

8% D.N.O.C. spray. 

Rogueing. 

2-5% Lime Sul- 
phur spray. 

8 : 8 (12) : 100 
Bordeaux or 15 lb. 
Bordeaux Paste 4 
100 gal. water. 


Period. 

January and 

February. 
April and July, 
Early April, i.c. in 
Bud Flower Stage. 
July and August. 


2. RED CURRANTS. 

Aphides. 1 

Green Capsid Bug. > See Blackcurrants, pp. 210, 212. 

Ivcaf Spot. J 

3. GOOSEBERRIES. 

Aphides. 

The young wingless aphides feed on young leaves and lender 
shoots causing much curling and deformity. ^ 

Control measures against this post are the same as for Currant 
Aphis, viz. Tar Oil at 5 per cent, concentration during the 
dormant season or D.N.O.C. at 8 per cent, during January to 
February or an early Spring Nicotine spray at 5 to 8 oz. per 
100 gal. of water plus spreader or soft soap. 

Green Capsid Bug. See Blackcurrant, p. 211. 

American Gooseberry Mildew. 

In moist, humid situations, this disease is often serious and 
difficult to control. It is usually first apparent as white powdery 
patches on the young unfolding leaves; under weather con- 
ditions favourable to it, the disease spreads very rapidly from 
spores produced. White fungal threads are formed on berries 
and on young shoots and these turn brown, forming a felt-like 
covering. Small black spots, which are spore cases, are apparent 
on infected shoots in which the fungus overw^inters and from 
which ascosporcs are discharged during Spring, causing the 
leaf infection referred to above. 

For gooseberry varieties tolerant of Lime Sulphur, the usual 
control measure is to apply two sprays of 1 gal. Lime Sulphur 
to 60 gal. water. The first spray should be applied before the 
flowers open, but when blossom buds can be seen; and the 
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second soon after the young developing fruitlets begin to swell. 
All varieties in the list of recommended sorts (p. 56), with the 
exception of Leveller, are sulphur tolerant if applied during dull 
weather conditions. An alternative spray to Lime Sulphur and 
one to be employed for Sulphur sensitive sorts, is Washing 
Soda and Soft Soap applied at the rate of 20 lb. Washing Soda, 
10 lb. Soft Soap to 100 gal. water. The Soda deposit is readily 
removed by rain and more frequent sprayings may be necessary 
than the two advised when Lime Sulphur is employed. 

The first Mildew spray may be combined with the Nicotine 
spray advised for the control of aphis, when no Winter control 
treatment has been applied. 


Sawfly. 

It is not uncommon to sec bushes defoliated except for the 
leaf stalks and the coarser veins, as a result of the ravages of 
the Sawfly caterpillar. There arc three generations of this pCt.l 
during the course of the Spring and Summer months and these 
occur during April -May, June and August. When fully fed, 
the caterpillars of the third generation spend the Winter in a 
cocoon in the soil. 

This pest is readily controlled by the application of a Derris 
or Lonchocarpus dust. Application of the dust as soon as 
young caterpillars are present is essential. 

Leaf Spot. See Blackcurrants, p. 212. 

SUMMARY OF ROUlINK PEST- AND DISEASL-CONTROL 
TREATMENTS. 


Pests and Diseases. Treatment. 


Period. 


Aphides and Capsid. 

American Gooseberry 
Mildew. (Lime Sulphur 
should not be used on 
Sulphur sensitive sorts). 


Sawfly. (Application to 
depend upon incidence). 
Leaf Spot. (Application 
to depend upon in- 
cidence). 


8^, D.N.O.C. 

I}% Lime Sulphur 
(>r 

20 Ib. Washing 
Soda r 10 1b. Soft 
Soap I 100 gal. 
Water. 

Derris or Loncho- 
carpus as dusts. 

8 ; 8 (12) : 100 
Bordeaux Mixture 
or 

1 5 lb. Bordeaux 
Paste -f 100 gal. 
Water. 


January and 

February. 
Harly April and 
Late April. 


May- August. 

.I'lly -August. (Im- 
mediately alter crop 
has been harvested) 
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4. RASPBERRIES. 

Raspberry Beetle. 

This is a serious pest and much damage is caused both by 
the adult beetles and by their maggots, especially is this so in 
the case of the maggots. The small, fawn coloured beetle feeds 
on the young shoots, flower buds and open flowers of the 
raspberry, loganberry and blackberry. Damage to the flowers 
and flower buds results in loss of crop-weight and in the pro- 
duction of small fruits of imperfect shape, liggs are laid in the 
blossoms during June and July and the maggots feed on the 
developing fruits. The maggots first feed on the drupelets 
causing them to become hard and blackened, later they work 
their way to the receptacle (‘‘plug”) and feed on the central 
parts. Damaged fruits may be much distorted and have a very 
unattractive appearance and greatly reduced crops may result 
from the ravages of this pest. 

A good commercial control of this pest is secured by one 
application of Derris either as a wet spray, or as dust, towards 
the end of June. In the case of severe infestation, it may be 
advisable to make two applications, the first when only a few 
blossoms are open and the second 7 10 dayf^ later. Derris 
used as a wet spray should be mixed at 2 lb. per 100 gal. of 
water or Lonchocarpus at 1 lb. per 100 gal. w'ater, together with 
a spreader. A 5 per cent. D.D.T. dust is very effective against 
Raspberry Beetle. Whereas it is best to use D.D.T. in cases of 
severe infestation, its regular use might be inadvisable, because 
Red Spiders often become serious pests when this is done (see 
p. 230). 

Cane Spot. 

This disease is detected by the appearance of circular purple 
spots on the young canes. Later, these spots elongate with the 
growth of the canes and may become up to one quarter of an 
inch long, whereas a narrow margin remains purple, the centre 
part turns whitish. Later still, with the maturing of the canes, 
the spots become .sunken and the bark splits. Infection takes 
place from May to Octobci. 

In addition to the advisability of propagating from material 
having commercial freedom from Cane Spot, and the cutting 
out of severely infected canes, a good control can be obtained 
by spraying with Lime Sulphur at 7 per cent, concentration or 
with Bordeaux Mixture at 12 : 12 (15) : 1(X). The application 
should be made at a time when the buds are beginning 
elongation during Spring. For severe cases, a second spraying 
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with Lime Sulphur at 2i gal. to 100 gal. water may be given or 
with Bordeaux Mixture at 6 : 6 (9) : 100 when the white is 
showing of the first-flower buds. 

Raspberry Mosaic. 

There are at least three types of Mosaic symptoms and all 
are of virus origin. The symptoms are best seen on the foliage 
during late Summer when infected cases are characterized by 
yellowish moUlings of the leaves. It is not unusual for the 
leaves to take on a curled or irregular appearance. The disease 
for many varieties results in a gradual deterioration both in cane 
size and in cropping. 

Growers are well advised to plant Mosaic free canes and to 
eradicate all infected stool:> during Autumn for the first two or 
three years after establishing a plantation. Furthermore, it 
should be ascertained whether a variety is a “carrier o^* a 
“ susceptible.” A “ carrier ” variety does not so readily 
deteriorate as a result of Mosaic as a “susceptible” variety; 
hence “ carrier ” varieties may be planted in near proximity to 
each other, whereas “ susceptible ” varieties should be planted 
on their own. 

SUMMARY OF ROUTINE PEST- AND DISEASE-CONTROL 
TREATMENTS. 

Pests and Diseases. Treatment. Period. 

Raspberrv Beetle. Derns or Loncho- June; one or two 

carpus Dust con- applications to de- 
taining n**'* less (han pend on incidence. 

1 5'’;. crystalline 
Rotenone , or 2 
lb. Derns or 1 lb, 

L n c h o c a r p ii s 
Ground root to ICX) 
gal. Water ; or 
D.D.T. Dust con- 
taining D.D.T. 

Cane Spot. (Appiica- (0 7‘;„ Lime Sul- (i) Mav when buds 

lions to depend upon bur or 12 : 12 (15) : are elongating 

severity of incidence). 100 Bordeaux Mix- (ii) June 
ture. (u)2i%Limc 
Sulphur or 6 : 6 
(9) : 100 Bordeaux. 

Mosaic. Purchase Mosaic September to 

Free Material. October 

Eradicate infected . 

Stools. 
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5. LOGANBERRIES. 

g^»^}s«R»pb.m„,p.2r6. 

6 . BLACKBERRIES. 
S^8^}s..Raspbe,ri»,p.2,6. 

Blossom Weevil. See Strawberries, p. 218. 

7. STRAWBERRIES. 

Aphides or Greenfly. 

Several different species of aphides feed upon strawberry 
plants, but only one of these is considered to be of serious 
economic importance. This one is referred to as STRAW- 
BERRY APHIS. 

The Strawberry Aphis, although not so prevalent during mid- 
summer, may be found on plants during Spring, Autumn and 
Winter months. Although aphides normally cause little 
apparent direct injury to strawberry plants, except in isolated 
instances where severe curling of leaves occurs, they can be 
responsible for a rapid deterioration of plants, ?ince they are 
earners of the damaging “ Yellow Edge virus disease. 

Control measures against the incidence of Strawberry' Aphis 
should be taken on nursery stock in order to facilitate the 
production of virUwS-free straw'berry runners. The most effective 
control measure at present is a gassing treatment with vaporized 
nicotine. This may not be practicable where runner production 
is only on a small scale, since a special machine is required for 
the purpose. Failing the vaporized nicotine treatment, one or 
two wet sprayings with nicotine, depending upon the incidence 
of the pest, should be applied during the grow ing season at the 
rate of 8 oz. per 100 gal. water plus 8 lb. of soft soap. The 
spray should drench the plants thoroughly, whetting the under- 
sides of leaves and the young folded leaves. Tlie customary 
period of control treatments is May and August. 

Blossom Weevil (“ Elephant Beetle ”). 

Rynchites. 

The small black and greenish beetles of these pests can be 
responsible for considerable injury, because they may sevci and 
cause the death of entire blossom trusses, as well as of individual 
blossom buds and young leaves. 

Control, until recently, has been affected by dusting with a 
Derris or Lonchocqfpus dust at the rate of about 50 lb. per acre. 
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Application is made when the pests are known to be doing 
damage; not infrequently two or three applications are required 
during the period immediately before and during blossoming. 
Recent work has demonstrated that a 5 per cent. D.D.T. dust 
most effectively controls these pests. 

Strawberry' Mildew. 

This disease can be serious, especially under humid conditions. 
Whereas it may be first noted by dark blotches appearing upon 
the leaves, the fungus actually grows on their under surfaces, 
and IS of a whitish grey appearance. As the infection develops 
by the rapid production of conidospores, the leaves take on an 
upward curl and are usually characterized by a purplish white 
appearance. In the earh stages, it is not unusual for flowers 
and flower stalks to become infected, the former developing a 
ghostly white appearance and the petals may turn pink, and 
these tend to adhere to the receptacle rather than fall away after 
the blossoming period. In severe cases the fruits fail to develop 
normally, often remaining as small dried specimens. During 
the early part of a season individual fruits may be infected, 
either completely or only on one side, and when such is the 
case, infection usually increases with subsequent pickings as the 
season advances. 

Control measures can be very etfective if pul into operation 
in time, which is usually during the blossoming period. Treat- 
ment takes the form of dusting with Flowers of Sulphur at 
about 50 lb. per acre. 

Virus Diseases. 

Yellow Edge and C rinkle. 

These diseases may be responsible for a premature and severe 
deterioration of infected plants, espcciafy to susceptible ” 
varieties. Some varieties while infected with the diseases 
themselves and thereby being “carriers" do not readily 

deteriorate. The diseases are transmitted notably by the ^ 

Strawberry Aphis (see p. 218). “Yellow Edge," as the term 

implies, can be recognized by the yellowing of leaf margins and, 
whilst in the early stages only young leaves may show infection 
or only individual lobes of young leaves, it is usual for symptoms 
to develop rapidly throughout the entire plant. In addition to 
the marginal yellowing, much stunting the leaves and, 

subsequently, of the plants normally occurs. 

“ Crinkle " whilst of less economic importance than Yellow 
Edge, and can be tolerated without apparent adverse effect in 
its mild form, causes plants to become worthless in its severe 
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phase. Commercially, “ severe Crinkle may be regarded as a 
distinct disease to “ mild ” Crinkle. The term Crinkle implies 
distortion or buckling of leaves caused by irregularities in 
growth; this is preceded by the appearance of tiny pale spots 
on the leaf surface, the centre of each spot becomes red and 
later turns brownish. 

Control over these diseases can only be effected by the raising 
of disease-free plants and the elimination of all infected plants 
together with any runners they bear (see p. 264). The 
elimination of infected plants is best done during September, 
when symptoms are easiest to see. Little advantage can be 
obtained by the elimination of infected plants from pdantings 
established for fruiting alter the first year. It is essential to 
concentrate on healthy runner production and to plant at 
distances sulTicicntly wide to allow for the elimination with 
reasonable ease of parent plants together with runners. The 
control of the Strawberry Aphis is possibly the surest means of 
reducing infection. It is very imp>ortant that “ susceptible 
varieties such as Royal Sovereign should not be grown in near 
proximity to other varieties. When purchasings runners for 
planting, growers should only purchase stocks whicli carry a 
Ministry of Agriculture ccrldicatc number indicating they have 
been inspected and approved for planting purposes. 

SUMMARY OF ROUTINE PESI- AND DISEASE-CONTROL 



TREATMENTS. 


Pests and Diseases. 

Treatment. 

Period. 

Aphides. 

Vaporized Nicotine 
or 8 07. Nicotine to 
100 gal. water plus 

8 lb. Soft Soap. 

Depending on In- 
fection; usually 

May, also August. 

Weevils. 

Derris Dust or 
Lonchocarpus Dust 
or 5% D.D.T. Dust. 

April and May. 

Mildew. 

Flower of Sulphur 
Dust. 

May or June. 

Yellow Edge and 

Elimination in 

Scplenibcr to 

Crinkle, 

nursery and maiden 
plantings. 

TREE FRUITS. 

October. 


1. APPLES. 

Apple Scab. 

There is no disease of such serious economic importance as 
apple scab. Although all varieties of apples are not equally 
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susceptible to “ Scab ” (in fact a few sorts are markedly resistant) 
yet it can be very devastating to some of the most widely grown 
sorts because it affects foliage, fruits and shoots. As the 
common name “ Scab ” implies, scab-like or blistcr-like wounds 
are formed on infected parts. 

The scab-fungus may pass the Winter on infected leaves that 
fall from the trees during the Autumn and in young shoots and 
spurs on the tree. Ascospores are discharged from the old 
infected leaves into the atmosphere during Spring, this usually 
trikes place during the latter part of April and coincides with 
warm, humid conditions. The disease can first be recognized 
by the appearance of sooty-coloured spots on the leaves, prior 
to an infection of the fruit Imrther infection comes from the 
mfeclcd shoots and spurs t n the trees, and each initial infection 
may become a centre for further infection. 

The amount of damage done by Apple Scab differs greatly, 
in cases of mild infection, onl> a small proportion of the fruits 
borne may have unsightly blemishes. In severe cases, not only 
docs a large proportion of fruits have unsightly blemishes and 
a much distorted appearance, but there is then, invariably, a 
great loss of crop due to premature dropping. Whereas a 
fruit may continue to grow normally on the side free of infec- 
tion, distortion results, due to restriclcd growth at the infected 
poiub, and actual cracks often develop in the regions or severe 
scab wounds. Similarly foliage may be very blistered in ap- 
peal ance, greatly reduced in size and in severe cases, actually 
fall from the trees prcintilurcly. On young shoots, much 
blistering of the bark may occur when infection has been 
severe on the leaves. Whereas t4 aricty like Bramley’s Seedling 
can have severe leaf infection and little infection on young 
shoots, varieties like Worcester Pearmain, C ox's Orange Pippin 
and Laxlon’s Superb will develop severe b tstering, which often 
results in the death of the terminal porli'^ns of many shoots. 
This form of Scab injury increases susceptibility to the Apple 
Canker Disease (see p. 224), It should be noted that a high 
Nitrogen balance increases susceptibility to the Apple Scab 
disease. 

From the foregoing, it is apparent that trees arc vulnerable 
to the Scab fungus during the entire growing season and 
particularly so dining moist warm wcath In view of this, 
the disease cannot be resolved by a single spray treatment, but 
invariably a number of sprays have to be applied from the 
period of bud break to that of full leaf development. Usually 
four sprays with Lime Sulphur suffice fo give an adequate 
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control. Most of the recommended sorts are highly tolerant of 
Lime Sulphur applications, although late post-blossom applica- 
tions should be avoided on the varieties Grenadier, Lord Derby 
and Newton Wonder (see p. 57). Fortunately these sorts 
are not so subject to the disease as many, and so late post- 
blossom sprays are seldom rendered necessary, except possibly 
with the late-maturing sorts like Newton Wonder; here Bor- 
deaux Mixture, or Copper Lime Dust is usually resorted to in 
place of Lime Sulphur. Of recent years a spray preparation 
under the trade name of “ Venturicide ” has been employed on 
sulphur sensitive varieties (see p. 290). 

Even four sprayings will not suffice to prevent considerable 
Scab infection on varieties like Worcester Pearmain and 
Bramley’s Seedling when moist and warm conditions coincide 
with a long period (i.e. more than 10 days) between two 
sprayings at the time of ascospore discharge. Much depends 
upon the watchfulness of the grower, under such conditions, 
and in his timing of the sprays. Some growers favour Copper 
Lime Dust as an auxiliary to wet spraying, whereas others apply 
an additional wet spray as occasion demands. 

Obv iously good coverage of young wood and •all growing 
parts (i.e. leaves, shoots, and flower buds or fruits), is required 
when spraying, to prevent or control this disease. It is necessary 
for a grower to be familiar with the stages at which spraying 
should be done, the materials to employ and the degree of 
dilution required for the respective sprays and different varieties. 

First Spray Treatment. 

Using 3 gal. Lime Sulphur to 100 gal. water at the “ Green 
Bud ” stage of blossom development (i.e. after bud burst, but 
while the blossom buds are green). This stage of development 
normally comes a few days before the period of main ascospore 
discharge which is usually during the second or third week of 
April. 

Second Spray T reatment. 

Using 2 gal. Lime Sulphur to 100 gal. of water at the Pink 
Bud ^ stage (i.e. when the pink, white or red colour, according 
to the nature of a variety) of blossom petals is showing, but 
before blossoms have actually opened. 

Third Spray Treatment. 

Using 1 gal. Idme Sulphur per 100 gal. water at the “ Peta\ 
Fall stage (i.e. immediately after 80 per cent, of the blossoms 
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petals have fallen). This can be applied to all varieties listed 
(see pp. 57-58), with the possible exception of Newton Wonder; 
nevertheless in spite of a certain amount of spray injury, many 
gi-owers give Newton Wonder a “petal fall” Lime Sulphur 
application. The alternative to Lime Sulphur for Newton 
Wonder is Bordeaux Mixture at 6 : 6 (9) : \00 or Bordeaux 
Paste at 10 lb. per 100 gal. water. Some growers prefer to 
apply a combined spray of Lime Sulphur and Colloidal Sulphur, 
or Lime Sulphur and a Dispersible Sulphui to varieties such as 
Cox's Orange Pippin, Miller's Seedling, Grenadier and Lord 
Derby, which may be regarded as border-line sensitive sorts. 
In such cases, i gal. Lime Sulphur plus 3-5 lb. Colloidal or 
Dispersible Sulphur to 100 gal. of water is applied as the 
“ Petal Fall *’ spray treatment. 

Fourth Spray Treatment. 

Using J-1 gal. Lime Sulphur per 100 gal. water at tht. 
“ Fruiilet “ stage, i.e. about two to three weeks after the 
“ Petal Fall “ spray, when the young fruits are about the size 
of small walnuts. Omit this spray from the varieties Newton 
Wonder, Lord Derby. Grenadier and Edward VI 1 (the last 
named variety being markedly resistant to Apple Scab). For 
Cox’s Orange Pippin, Laxton's Fortune, Miller's Seedling and 
Ribston Pippin apply at the J gal. strength per 100 gal. water. 
For these varieties some growers prefer to apply ^ gal. Lime 
Sulphur plus 3 lb. Colloidal or Dispersible Sulphur to 100 gal. 
of water. 

It is necessary to spray young unproductive trees as well as 
older productive ones, although Iwc or three sprayings normally 
sullice. These should take 
the form of a 3 per cent. 

Lime Sulphur spray about 
the middle of April and a 
1 per cent. Lime Sulphur 
spray about the end of 
May. Copper Lime Dust 
IS a particularly useful ad- 
junct to wet spraying in 
localities that are very sub- 
ject to Scab, especially for 
varieties such as Bramicy’s 
SeedlingandNewton Won- 
der and it is applied at the 
rate of 40-70 lb, per acre. The varieties Lord Derby, Miller's 


Apple Scab 



Fig. 20 
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Seedling, Worcester Pearmain and Cox’s Orange Pippin should 
normally be regarded as copper sensitive and dusting with 
Copper Lime Dust should be avoided after blossoming. 

Apple Canker. 

This disease, whilst most noticeable on stems and branches, 
also affects spurs, shoots an<^ fruits. Frequently it causes the 
death of stems and branches 
by girdling them. The girdled 
portion appears as a sunken, 
dead area, commonly refeired 
to as a “Canker.” Sometimes, es- 
pecially on fairly stout branches, 
complete girdling is not effected 
and the branch continues to 
live, although it may make little 
growth in relation to normal 
branches. Usually the woody 
parts of a stem are infected, 
both above and below the 
actual r<^gion of the canker 
and broV^Jf^ discoloration of 
the wood can be seen on cut- 
ting into the stem. 

From established cankers, 
ascospores are discharged from 
red-coloured fruiting bodies 
(periithecia) during the W riter. 

From newly formed cankers, 
vvliitish spores (conidia) arc 
produced which are earned to 
other parts of the tree by rain. 

Thus infection may occur at 
buds, spurs or at wounds on 
stems caused by the Apple Scab fungus (see p. 220), or other 
agencies. Also fruits may become infected, causing the eye 
portion to go rotten. 

Some varieties are much more resistant to Apple Canker than 
others, the variety Bramley’s Seedling being notably resistant 
and Worcester Pearmain highly susceptible. Generally speaking, 
varieties most subject to young wood infection of Apple Scab 
are most subject to the Apple Canker Disease. Turthermore, 
there is an undoubted relation between the vigour of a variety, 
and its predisposition to Canker. Jn fact it can be asserted 


Apple 

Canker 



Fig. 21 
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that any pronounced incidence of Canker points to fauJly 
cultural or nutritional conditions and that satisfactory control 
can only be affected by making suitable changes in the cultural 
and nutritional side. Just as some varieties are more subject 
than others, so strong growing unproductive trees are more 
subject than older ones yielding satisfactory crops. It should 
be pointed out therefore that the occasional canker on the 
young trees does not necessarily call for cultural changes, 
because there is normally an automatic reduction of incidence 
when useful crops are borne. 

The following control treatments are, as a rule, effective, 
especially if soil drainage is reasonably suited for the varieties 
affected : — 

(i) 1 he maintenance of a complete spray programme against 
Apple Scab (sec pp. 220 -223). 

(ii) The elimination by pruning of infected parts so far as is 
practicable. Where this is not practicable, the paint ijig 
of large cankers with a stiff paint prepared by a mixture 
of Copper Lime Dust and Boiled Linseed Oil. 

till) F or young trees, and trees with only moderate infection, 
the reduction or omission of nitrogen from the manuring 
programme for two or three years. 

(iv) Lor strong growing tress, 6 to lO years old, and pro- 
ductive trees with more than moderate infection, apply 
to grass management (see pp. 116-118). It is generally 
wise, in such instances, to allow a temporary' nitrogen 
shortage to occur. 

Aphides or Greenfly. 

F^our species are of considerable importance to fruit growers, 
viz. Green Apple Aphis, Oat Apple Aphis, Rosy Apple Aphis, 
Woolly Aphis, 

With the exception of Woolly Aphis, re-i:ifection occurs from 
year to year from eggs laid in the Autumn either singly, on 
branches, shoots and spurs, as is the case with Rosy Apple 
Ajihis. or in masses along the young shoots, as happens with 
the Green Apple Aphis. 

Injury by these pests is caused to foliage, shoots, blossoms and 
fruits. Aphides, with the exception of Woolly Aphis, are mostly 
found on the undersides of leaves which they cause to curl. 
Similarly a curling or twisting of shoots results, and affected 
fruits fail to grow normally, remaining small and distorted. 

The Woolly Aphis exudes a white, wool-like, waxy substance 
by which its presence can readily be detected. It is found 

H 
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chiefly in crevices, on pruning wounds, especially in positions 
of shade, and in severe cases, it will be found on young shoots 
starting in the axils of leaves or other crevices and sometimes 
invading the entire length of the shoot. 

Effective control of most aphides can be secured by spraying 
during Winter either with a tar Distillate or a D.N.O.C, spray; 
the former should be used at a 5 per cent, concentration, although 
a 10 per cent, concentration snould be used against serious out- 
breaks of Woolly Aphis, and the latter at an 8 per cent, 
concentration (see pp. 288, 289). A Tar Distillate spray should 
be applied by the end of January and a D.N.O.C. by late 
February. It is essential, when spraying against Woolly Aphis, 
to cover all the crevices of old and young wood. The control 
of aphides during the post-dormant season is not easy to obtain 
unless treatment is very thorough and unless the remedy is 
applied during the early Spring before any leaf curling has 
occurred; a Nicotine spray at 8 oz. per 100 gal. water plus a 
spreader is used. During the Summer months, a reasonable 
control of Woolly Aphis can only be obtained when a spray 
capable of dissolving the waxy wool is employed, and for this 
a Summer Petroleum oil spray at 1 gal. per 1(X) gal. water is 
employed. A drenching spray is required, b&ause only this 
will reach all crevices; this is not easily accomplished when 
foliage IS present (see p. 201). A parasite (Apheiinus mali Hold.). 
which feeds on Woolly Aphis has been successfully employed 
by many to eradicate this pest. 

Caterpillars. 

There are several caterpillars of economic significance of 
which the following may be regarded as the most important : 
Winter Muih, Mottled Umber, March Moth, 

The adult female moths are wingless and they usually gain 
access to trees by climbing up the trunks to the spurs and 
shoots where they lay their eggs. Great damage can be done 
by the caterpillars of these moths and in the absence of control 
measures, the young foliage may be devoured in its entirety. 
Even a moderate infestation can result in a big reduction of leaf 
surface and fruit blemishes may occur, due to parts having been 
eaten away during May and June. 

Effective control of caterpillars may be obtained by spraying 
with I^ad Arsenate or D.D.T. Lead Arsenate should be 
applied at the rate of 2 lb. per 1()0 gal. water at the Green and 
Pink Bud stages of blossoming (see p. 222). It is important 
that spraying should be done before blossoms are actually open. 
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in view of the damage that would be done, later on, to beneficial 
pollinating insects. Lead Arsenate may be incorporated with 
the pre-blossom Lime Sulphur sprays. D.D.T. should be 
applied by the Pink Bud stage of blossoming, as a spray, at a 0* 1 
per cent, concentration of actual D.D.T. ; it can be applied 
with pre-blossom Lime Sulphur sprayings. Early sprayings of 
D.D.T. should be favoured, because later ones are likely to 
foster the development of the fruit tree Red Spider pest (see 
p. 230), and also because D.D.T. is normally required as a 
control against the Apple Blossom Weevil pest (see p. 229). 
The period recommended for application is about from mid- 
March to the end of the month. 

The application of bands of grease, manufactured for the 
purpose, to the stems of trees can he a valuable means of 
checking the severity of infestation. It is most useful for tall 
trees, the tops of winch are not easy to spray. For trees with 
a stem diameter of 4 inches and over, the grease may be applied 
direct to the stems as narrovv bands. The princi]^lc of the grease 
band method of control is to trap the wingless female moths as 
they climb up the trees for the purpose of egg laying, it is 
therefore important to apply grease by the end of September 
and to freshen if periodically during Winter so that the suifacc 
retains a sticky character. 

Wdntcr spraying is only partially efleclivc as a control measure, 
this applies both in respect of a 5 per cent. Tar Distillaie and of 
an 8 per cent. D.N.OX". spray. Where the Distillate is followed 
by an 8 per cent. W-' inter Pcti oleum spiav about the middle of 
March, a good control of caterpilhrs should result. 

Apple Sucker. 

The damage caused b> this pest is confined to the flow^cr 
trusses where it feeds by sucking; it is thus apable of causing 
the death of individual /lowers or entire trur^es. The eggs are 
laid principally on blossom spurs during Autumn, and from 
these a wingless nymph form hatches during April and May. 
The nymphs feed on flov.er trusses at the base of the flower 
stalk. Their presence can be noted by sticky globules and a 
waxy substance wMiich they excrete. 

Apple Sucker can be controlled by spraying with a per cent. 
Tar Distillate or an 8 per cent. D.N.O.C. s^-'ray. The Tar 
Distillate spray being the more elTeclive if infestation is severe. 

Apple Capsid Bug. 

This pest feeds by sucking and damages fniits, shoots and 
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foliage. The most serious damage is done during Spring when 
the young fruitlets, shoots and leaves are developing. The 
“ bug ” hatches, before blossoming time, from eggs laid in the 
bark of young shoots j . 
during the early Summer. InitiTy CCLU^&d 
In the early stages it will Ji... 
be found chiefly in the 
shaded parts of unfolding CCCpStCL ullQ 
blossoms and spur leaves. ^ 

The Cupsid Bug passes 
through six stages by re- 
peatedly shedding its skin 
and becoming larger each 
time, until the fully grown 
winged adult stage is Fig. 22 
reached. The bug punc- 
tures young fruitlets, mak- 
ing one or many punctures 
in\he same fruit. Each puncture, although tiny at the outset, 
results in considerable malformily as the aheclcd fruits increase 
in si/c. Eventually the markings appear as^a corky russet, 
thev are of irregular shape and size and their surface is usually 
irregular. The leaf markings appear as clusters of dark brown 
spots, chiefly along the mid-rib; this becomes more apparent as 
damaged leaves increase in size. As would be expected, affected 
loaves fail to grow out normally and they arc somewhat irregular 
or curled in appearance. Injury to the stems of young shoots 
is characterized by scars on the bark and some malformation, 
they may appear bent or twisted, a forked growth may occur 
and leaf buds may be closer together than usual. 

The most e^^ccti^'e control, until the advent of D.D.T., was 
obtained by spraying with a petroleum spray during February 
or March- This material can cither be applied as a Winter 
Petroleum spray at 8 per cent, or as l>.N.O.C. at 8 per cent, 
concentration. The D.N.O.C. spray should not be applied later 
than the early part of March. There is evidence to suggest 
that D.D.T. applied at a 0-1 per cent, concentialion (see p. 229) 
at about the end of March, or approximately the Green Bud 
stage of blossom development most effectively controls this pest 
(see p. 222). Spraying w'ith Nicotine at 8 oz. per 100 gal, 
water plus a spreader applied as a drenching spray, under still 
and warm conditions during the “ Pink Bud ” stage of blossom 
development tsee p. 222), is a useful deterrent. Thorough 
spraying is essential to secure a control of this pest. 
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Apple Blossom Weevil. 

Considerable crop reduction and foliage injury can result 
from this pest, especially on trees neighbouring woodland, and 
more extensively during years when blossom bud is scarce. 
The adult Weevil commences feeding on blossoms during the 
early Spring at about the “ Bud Burst ” stage, when the first 
green tips are visible. Characteristic punctures are made and 
these are clearly visible as the first spur leaves unfold. Only a 
day or so may be spent feeding before egg laying commerces, 
and this proceeds during the “ Bud Burst and Cireen Bud " 
stages. With their long snouts, weevils pierce through the 
protective leaves into the blossom buds where eggs are deposited. 
Blossom buds attacked in this way usually fail to open because 
the folded petals die and tu’*n brown, as a result of the fe<iding 
of weevil grubs on the inside portions of the Dowers. These 
unopened brown blossom buds are commonly referred to a'* 
“ capped blossoms/’ Adult weevils, as they emerge from th«v 
“ capped blossoms,” spend some time feeding on foliage and 
fruitlets until about Jul>, in some cases doing considerable 
injury. 

The only satisfactory control is D.D.T., for preference applied 
as a wet spray at the “Bud Burst ” to “ Green Tip ” stage. 
This may be applied cither as a separate spray, or with Winter 
Petroleiun or with Lime Sulphur. In practice, most growers 
prefer to apply D.D.T. in combination with another essential 
spray in order to avoid an additional spray application. When 
applied with Lime Sulphur, it is necessary to bring forward by 
a week or so the first Lime Sulphur spray (p. 222). Obviously 
care must be taken not to neglect *cab control and it may be 
necessary to make an additional application. Control measures 
against Apple Blossom Weevil arc only necessary when blossom 
bud is not plentiful and for orchards plant-, t near woodland, 
and so particularly subject to injury. D.D. 1 . may be applied 
at a 0 05 pei cent, concentration although the more usual con- 
centration is 0*1 per cent, in order to avoid a further application 
against ciUcrpillar. Commercial products of D.D.T, contain 
diffeient percentages of D.D.T., thus the actual quantity of 
D.D.T. preparations will be different in different cases. A 16 
pet cent. D.D.T. emulsion would be applied at the rate of about 
5 pints per 100 gal. water to yield a 01 per cent, dilution. A 
wettable D.D.T. powder containing 20 per cen’. D.D.T., shouid 
be applied at 5 lb. per 100 gal. water. 
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Apple Sawfly. 

It is the caterpillar stage of this pest that damages young 
fruitlets causing them to fall to the ground. Eggs are laid by 
adult Sawflies in the flowers, they are deposited singly in a sht 
made by the ovipositor. The position of the slit occurs at the 
junction of the calyx with the receptacle and they can easily be 
seen by inverting affected •■•lossoms. The eggs usually hatch 
within a fortnight of blossoming and the caterpillars that emerge 
feed on young fruitlets t>y boring into them, and soon a messy 
frass exudes from the entry point. Before a Sawfly caterpillar 
IS fully grown it may feed on one or more fruitlets. Fruitlets 
attacked by the Sawfly caterpillar seldom grow out to a size 
larger than that of walnuts before they fall lo tl\e ground. It 
should be noted that the pest shows a distinct preference for 
certain varieties of which Worcester Pearmain is one. 

This pest is controlled by spraying with nicotine at 8 02 . per 
KX) gal. water plus a spreader. In order to secure a good 
control, it is essential that the nicotine should come into contact 
with the eggs, this can only be atiained by using a drenching 
spray. About one week may be allowed to elapse after the 
bulk of petals have fallen before applying tjie spiay. In the 
event of the grower having to make an earlier start, it is wise to 
include a wettable Derns or Lonchocarpus with the nicotine 
at the rate of 2 lb. or 1 lb. respectively. It is fortunate that the 
Petal-fall Lime Sulphur spray against Scab can be incorporated 
with the Sawfly spiav, thus avoiding a separate spray (see 

p. 222). 

Fruit Tree Red Spider. 

(Considerable injury is done by this pest to foliage upon which 
it feeds. Although no direct damage is done to the fruit, ii 
can be responsible for the fruit failing to grow out to normal 
size and appearance and also seriously impair blossom bud 
formation. The mite of the Fruit Tree Red Spider is a 
chlorophyll feeder and preys mostly on the undersides ot leaves, 
usually starting on the oldest in the central portions of a tree 
and causing them to lose their green lustre and subsequently to 
take on a dull bronze-like appearance. Damage is usuaDy 
most severe during hot seasons, especially on dry, dusty soils, 
(Conditions resulting in a relatively high foliage temperature 
favour breeding, when a number of generations cun develop 
within the space of a few weeks. The eggs, which are red in 
colour, arc laid in masses during Autumn on shoots, spurs and 
branches. Immature mites emerge as early as May and these 
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pass through a number of moults before reaching maturity, 
when they are deep red in colour. Later in the season, all 
stages may be found on the undersides of affected leaves at one 
and the same time, eggs, immature and mature mites. When 
such a condition is reached, control is exceedingly difficult to 
obtain. 

The most satisfactory controls are provided by petroleum 
sprays applied either as a straight Winter Petroleum, during 
March, or as D.N.O.C., during January and up to the end of 
February at a 5 per cent, concentration. The variety Beauty 
of Bath should not be sprayed with D.N.O.C. later than January 
and with Winter Petroleum later than February. ITiorough 
spraying is essential. The most effective Summer spray is 
Summer petroleum applied at a 1 per cent, concentration during 
mid -end of June. Summer Petroleum should not be applied 
during hot sunny conditions nor under conditions of pro- 
nounced mineral deficiency. Lime Sulphur employed in the 
Scab sprays is a deterrent against the mites themselves but 
affords no control against the eggs. In the event of mites being 
present after blossoming, a wettable Derris should be included 
in the second post-blossom l,imc Sulphur spray. 

( odlin Moth. 

Few have not experienced disappointment upon biting an 
apple, only to find it has been tunnelled into by a maggot. 
The maggot responsible for this is almost certain to be that of 
the C'odiin Moth. This pest is especially serious during hot 
dry seasons in old orchards, and affected fruits are caused to 
npc.i and to drop prematurely. The moth which is on wing 
from early June onwards lays its eggs, which appear as white 
glistening specks, on the fruits and leaves. The grub chews its 
W'uy into the fruits which it leaves when fully fed to find 
hibernation quarters in such places as under rough bark or 
in orchard buildings. On occasions there is more than one 
brood during a single season and a second spray is at times 
necessaiy. 

Spraying should l-ie done with Lead Arsenate powder at 2 lb. 
per 100 gal. water when it is evident that the pest is of economic 
significance. The spraying should coincide with egg laying, but 
the period is usually between the end of June and early July. 
Mercurated Lead Arsenate at a similar rate to that for Arsenate 
of Lead may be used by growers desirous of applying a 
combined insecticide and fungicide against, late Apple Scab 
(see p. 222). 
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SUMMARY OF ROUTINE PEST- AND DISEASE-CONTROL 
TREATMENTS. 


Pests and Diseases. 

1 . 

Scab. 


2 . 

Scab. 

3 . 

Scab. 


4 . 

Scab. (Omit for Newton 
Wonder, Lord Derby, 
Grenadier and tdward 
VII.) 


5 . 

Capsid Bug, Apple 
Blossom Weevil, and 
Caterpillars. 

6 . 

SawHy. 

7. 

Aphi.s and Sucker. 

8 , 

Capsid and Red Spider. 


9 . 

Aphis, Sucker, Capsid 
and Red Spider. 


Treatment. 

3 % Lime Sulphur, 


2% Ijme Sulphur. 


0 r ,, D.n.T. 


8 o/ Nicotine 
l(K) gal. waicr plus 
Spreader, 


8% Petroleum 

(Winter). 
5 % when No. 5 is 
applied or when 
application is late. 

8% D.N.O.C. 

when No. 5 is 
applied or when 
application is late. 


Period. 

Grecin Bud Stage (a 
little earlier when 
incorporated with 
D.D.T.). 

Pink Bud Stage. 


Bud Burst to Green 
Tip Stage with Nos. 
1 or 8. 

Petal Fall Stage 
with No. 3. 


March. Omit if 
No. 9 IS used. 


January^ to early 
March. Omit if 
Nos. 7 and 8 are 
used 


l‘h, Lime Sulphur. Petal Fall Stage. 
For sulphur sensi- 
tive sorts use a 6 : 6 
(9):1(X) Bordeaux 
Mixture or 2 lb. 

Mercuriated Lead 
per \00 gal. water 
if caterpillar is pre- 
sent. 

1 - 1% Lime Sul- Fruillcl Stage, 
plun or Lime 

Sulphur plus 3 lb. 

Colloidal or Dis- » 
persiblc Sulphu. or 

2 lb. Merciiiated 
lead (il caterpillar 
is serious). 


Tar Distillate November to end 
wash. of January. Omit 

if No. 9 IS used. 
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10 . 


Caterpillars. 

2 lb. Lead Arsenate 

Green Bud and 

11. 

Powder. 

Pink Bud Stages 
with Nos, 1 and 2. 

Codlin Moth. 

2 lb. Lead Arsenate 

End of June and 

12. 

Powder or 2 lb. 
Mercurated Lead. 

early July. 

Red Spider. 

id) Petroleum 

June. Include (b) 

8 3. 

(Summei). (/>) 2 lb. 
Dcitis (wettable),or 

1 lb Lonchocarpus. 

with No, 4. 

Canker. 

14. 

t.fiicienl Sc ib 

control. 

Sec Nos. L 2, 3, 4. 

Canker. 

15. 

Pruning and Paint- 
ing. 

Winter. 

Canker. 

Omission or reduc- 

Lor one or,. more 

16. 

tion of Nitrogen. 

seasons as neces- 
ary. 

Canker 

2. PEARS. 

Pear Scab. 

Application to 

grass. 

Spring or Autumn. 


In view of the general similarity between Pear Scab and Apple 
Scab, for all practical purposes they can be regarded as one 
and the same disease. Of the varieties recommended (p. 58) 
Williams' Bon Chretien, Clapp's Favourite and I'ertility are 
the most subject to Scab; Doyenne du Comice, Laxton’s Superb, 
Dr. Jules Guyot and Bcurre Bedford are moderately susceptible; 
but the varieties Conference, Tnomphe de Vienne and Bristol 
Cross are markedly resistant. One feature of interest is that 
whereas Apple Scab first becomes established on foliage, in 
the case of pears, it is usiuilly the fiinu that are first affected; 
this may be due to the difficulty of wetting pear fruitlets. 

The control measures should be similar to those for Apple 
Scab, Normally two sprays of Lime Sulphur should suffice for 
the varieties Conference and Bristol Cross, one before blossoming 
at 2 per cent, and one at petal-fall at 1 per cent. It is claimed 
that improved wetting of fruitlets can be obtained with Colloidal 
Sulphur and Wet table Sulphur, and or. account of this some 
growers apply one or other of these forms together with Lime 
Sulphur in post-blossom applications (see pp. 223, 290). 

H* 
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Pear Canker. (See Apples, pp. 224-225). 

It is most prevalent on Scab-subject varieties, especially when 
only a poor control of this disease is maintained, and where 
pear rootstocks are employed or scion rooting has occurred (see 
pp. 78, 88). Efficient Scab control, removal by pruning and 
reduction in Nitrogen manuring are recommended as control 
measures; grassing down is not advised for pears. 

Caterpillars. 

Winter Moth, Mottled Umber, March Moth, (See Apples, 
pp. 226-227). Attacks are seldom as severe as with apples, 
except near woodland sites. 

Codlin Moth. (See Apples, p. 231). 

Although Aphides (see pp. 225-226) and Red Spider (see pp. 
230-231) may gain significance as pests on pears they are seldom 
as severe as on apples, nevertheless there are indications that 
Red Spider is on the increase. In view of this and the fact that 
the Green Capsid Bug (see pp. 227-228) is rarely severe. 
Petroleum Winter sprays are not so generally used as with 
apples. It is customary to use a 5 per cent. Tar Distillate wash 
during Winter although this is not essential evfiy year. 

For ; Summary of Routine Pest- and Disease- Control Measures. 
(See Apples, p. 232, Nos. 1, 2, 3, 4, 7, 9, 10, 1 1, 13, 14 and 15). 

3. PLUMS AND DAMSONS. 

Silver Leaf. 

This is the most serious disease of plums and of the varieties 
recommended (p. 58), Victoria, Czar and Early Laxton are the 
most susceptible. Silver Leaf is a fungous disease that enters 
at a wound and invades the wood, thereby causing affected 
branches and trees to die. Death of an entire large sized tree 
from Silver Leaf is normally a slow process, taking two or more 
years. After infection and before death, the foliage of infected 
branches takes on a characteristic silvered appearance (i.e. a 
milky whitish colour masks the green). Spores of the Silver 
Leaf fungus are only produced on dead wood. The fruiting 
bodies of the fungus appear on the surface of infected dead 
wood as flattish projections with raised irregular edges, of a 
purplish colour on the lower surfaces and yellowish biown on 
the upper surfaces. Spores are yielded by spore producing 
cells (basidia) formed on the lower surfaces. 

No actual curative measures are known once trees have 
contracted the disease, although much can be done by cultural 
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means to reduce its commercial significance. Also it should not 
be assumed that once a tree exhibits silvered leaves that it is 
always doomed to die. In the event of the infection being 
recognized in its early stages, the affected part can be removed. 
Care should be taken to sever an infected branch below the 
point of infection, which means that the wood at the point of 
removal should be free of purplish-brown staining. Each 
Autumn all sources that would give rise to further infection 
should be removed and burnt, this includes all dead trees and 
branches that have died as a result of Silver Leaf as well as 
neighbouring sources of infection that may be present in wood- 
land or wind breaks. It is also a wise precaution to eliminate 
all trees with foliage severely silvered where death due to the 
disease is imminent. Since it is usual for the disease to enter 
at wounds, subject varieties should be pruned as late as possible, 
preferably not until May or June, since infection is most Ijkely 
to occur during Autumn and Winter and does not take place 
during June, July and August. Large wounds that are slow to 
form callus, or an efieclive gum barrier, should be painted over 
with a fungicidal paint such as Bordeaux paint (see p. 225). 
Even moderate si^ed wounds made on subject varieties from 
October to May should be painted over. 

Silver Leaf often becomes very prevalent after heavy crops 
when considerable branch breakage has occurred. Much can 
be done to prevent breakage by suitable pruning especially in 
the early years (see pp. 173-182). Shoots arising from narrow' 
forks should be rejected for branch forming purposes. Long 
leadeis should nol be left unpruned since they invariably break 
at the point of bend during subsequent years, when a heavy 
branch system has formed at their extreme end; furthermore, 
big lateral branches should not be allowed to form when they 
exert a pull in the opposite direction from the parent branch. 
The crops from subject vaiietics should not be harvested by 
ladders but rather by “ three-legged stools " that do not have 
to be supported by the branches. Immediately upon harvesting, 
all broken branches should be dealt with, by removing them 
below the break and painting over the wounds. 

Brown Rots. 

These diseases are responsible for causine; fruits to go rotten. 
One (Sclewtinia iaxa) also infects blossoms and shoots causing 
them to wilt and infection often results in the death of blossoms, 
spurs and tips of shoots ; it may even extend to branches causing 
a canker to girdle them. The other {Sdeyotinia fructigena). 
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invariably causes the death of spurs that bear infected fruit. 
One of the chief sources of reproduction is from diseased fruits, 
which after rotting have shrivelled and remained on the trees 
as mummied ” fruits. Infected twigs, spurs and cankers are 
also sources of re-infection. Conidia spores are shed during 
Spring and Summer and irfection is usually incurred by actual 
contact with infected fruits, or through fruits that have sustained 
some injury resulting in a broken skin. 

Spraying against these diseases is seldom necessary, because 
they can normally be held in check by removing all “ mummied ” 
fruits and infected spurs. Spraying with Tar Distillate wash 
during Winter, especially when applied as late as practicable, 
say late January, at a 10 per cent, concentration is a useful 
control measure. In the event of the blossom-wilt form 
becoming serious, a 6 : 6 (9) : 100 Bordeaux Mixture or 2 per 
cent. Lime Sulphur spray should be applied at the “ White Bud 
stage of blossom development, i.e. just before full blossom. 

Bacterial Canker. 

For a description o1‘ (his disease Isec pp. 2^,4 240). 

Certain varieties of plums are very susceptible to Bacterial 
Canker, notably Czar, Farly Laxton, Giant Prune and Victoria 
whereas most other sorts are comparatively resistant and some 
markedly so. The disease mostly aflects young trees from one 
to eight yeais old. The canker injuries, in the case of plums, 
occur chiefly on the main stems W'hich often become girdled, 
resulting in the death of trees affected in this manner. Even 
when a ttee is girdled by a stem canker, it usually breaks into 
leaf during Spring, but the leaves do not attain full size and as 
the warmer weather comes, they tuin yellow and, finally, wilt 
and (lie. The cankers are recognised by characteristic, flattened, 
dead areas. 

Care should be taken in the propagation of susceptible 
varieties; firstly, only material from discasc-frce trees should be 
employed for propagation, and secondly, main stern infections 
can be eliminated by employing only stems of resistant varieties 
and head-grafting the susceptible varieties onto them. It is 
preferable to form a head from four or five young branches of 
the resistant sorts used as “ stem builders,” and to graft on to 
these branches rather than apply a single graft at the head of 
each tree (see pp. 91, 269). 

Although spray treatments have given no appreciable reduction 
of stem cankers, Bordeaux Mixture at 4 : 4 (6) ; 160, applied 
three weeks after 'Petal Fall, or about the third week of May, 
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gives an appreciable control of the “ shot-hole ” phase of the 
disease. 

Aphides or Greenfly. 

Leaf Curling Aphis. Mealy Plum Aphis. Hop- Damson Aphis. 
In the case of both the Leaf Curling Aphis and Hop- Damson 
Aphis, small green aphides hatch out during early Spring from 
eggs laid on spurs and shoots. These aphides feed on the 
underside of developing leaves, causing them to become very 
disit^rted and curled and not infrequently to die. Winged Lirms 
develop later in the season and migrate to other hostplants. 

The Mealy Plum Aphis, Vt/hilst not causing leaves to curl up 
in the same manner, is characterised by a mealy appearance, 
causing the foliage to take on a greyish sooty appearance. 

Control measures for plum aphides arc the same as for Apple 
Aphides, viz. Tar Distillate Wash at 5 per cent., or D.N.p.C. 
at 6 per cent. 

Caterpillars. 

Winter Moth, Mottled IJtnhvr, March Moth. Early Moth, 
(See Apples, pp. 226- 227). 

Conti ol measures are the same as recommended for apples, vi/. 
Lead Arsenate at 2 lb. per 100 gal. water, normally the best 
time of application is about the Petal Fall stage of blossoming. 

Fruit Tree Red Spider. See Apples, p. 230. 

Plum Sawfly, 

This pest can be serious in certain orchards, and particularly 
on certain vaiieties. Varieties readily attacked include tarly 
Laxton, Czar and Wyedale (this last named variety does not 
appear in the list of recommended sorts (p. 58), it is a plum 
of poor quality, but is grown by many on account of the lateness 
with which it can be harvested). 

The damage is done by the caterpillar, which hatches out 
from an egg laid in a slit, made by the parent, in the receptacle 
of an open flower. The caterpillar emerges about a fortnight 
after blossoming, at a time when the flower receptacle breaks 
away from the expanding fruitlet. Until this stage, the receptacles 
serve as a sheath round the tiny fruitlets. Upon emergence, 
the caterpillar bores into the fruitlets and feeds on the developing 
kernel, and moves thence to other fruitlets until fully fed. 
Affected fruits can be recognised by the neat black holes bored 
into them; they fail to mature and fail to the ground. 
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This pest can be readiJy controlled, provided that the timing 
of an appropriate spray is correct. The spray usually employed 
consists of 8 oz. Nicotine, 2 lb. Derris (or 1 lb. Lonchocarpus), 
plus spreader to 100 gall, water. Both Nicotine and Derris 
used separately with Spreader can be effective, although the 
combined wash is more dt'pendable. The mixture should be 
applied as a drenching spray at the time when the receptacle, 
which forms a sheath-like band round the fruitlets and is 
referred to by many as the “ cot,” is commencing to split as a 
result of the swelling of fruitlets. Alternative to the Nicotine 
Derris spray a combined Derris and Petroleum Oil spray is 
frequently used at a 1 per cent, concentration. 

Red Plum Maggot. 

This pest can be regarded as the equivalent of the Apple 
Codlin Moth (p. 231). The moths which are on wing from 
early June, deposit eggs on fruits and leaves, and these appear 
as glistening specks. The damage is done by the caterpillar 
which on hatching out bores into a fruit and feeds on the 
region surrounding the stone. ^ 

This pest can be controlled by spraying with Lead Arsenate 
at 2 lb, per 100 gal. water at about the end of June. It should 
be mentioned that in the case of early varieties, a spray deposit 
is likely to be visible at the time of harvesting and for such, 
Derris at 2 lb. or Lonchocarpus at 1 lb. per 100 gal. water is 
used in place (^f an arsenical spray. 

SUMMARY OP ROUlINK PEST- AND DISP:ASE-C0NTR0L 
TREATMENTS. 

Pests and Diseases. Treatment. Perietd. 

1 . 

Aphides. Brown Rot. 5% or 10", Tar November- January 

Distillate. Omit when No. 2 

is used. 

2 . 

Aphides. Red Spider. 6% D.N.O.C. January-early Feb- 

ruary in place of 

( 1 ). 

3. 

Sawfly and Red Spider, 2 lb Derris plus 8 “ Cot ” splitting 

(apply when significant oz. Nicotine plus stage about 8 days 

as a pest). Spreader plus 100 after Petal Fall, 

gal. water or 1 gal. 

Derris in Petroleum 
oil. 
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4. 


Brown Rot (apply when 

6 : 6 (9) : 100 Bor- 

“ White Bud ” 

significant as a disease). 

5, 

deaux Mixture, or 
2% Lime Sulphur. 

stage of blossoming. 

Bacterial Canker, (apply 

4 ! 4 (6) : 100 Bor- 

3 weeks after Petal 

when significant as a 
disease). 

deaux Mixture. 

Fall. 

6. 

Red Plum Maggot, 

(apply when significant 
as a pest). 

2 lb. Lead Arsenate 
or 2 lb. Derris plus 
100 gal. water. 

End of June. 

7. 

Caterpillars. 

8. 

Silver Leaf. 

9. 

2 lb. Lead Arsenate. 

Petal Fall stage. 
Combine with No. 3 

Pruning and 

painting. 

May and June. 

Bacterial Canker. Employment of 

Stem Builders. 

4. CHERRY. 

Brown Rots. See Plums, p. 235. 

In Nursery or after 
Planting. 


Growers who normally apply Bordeaux Mixture for the 
control of Bacterial Canker are not much troubled with Brown 
Rot diseases, except during seasons when cherry skins are 
predisposed to crack. Furthermore, they are not so prevalent 
m trees that are pruned to facilitate good aeration. 

Bacterial Canker. See Plums, p. 236. 

In the case of cherries, this is responsible for a high percentage 
of casualties especially with certain varieties, and most especially 
with young trees. Of the recommended sorts (p. 59), those 
most affected by Bacterial Canker are Napoleon, Emperor 
Francis, Bradbourne Black. Florence and Amber. 

As the name of the disease implies, cankers result from 
infection, and these may occur on spurs, shoots and branches. 
In the event of an affected part becoming girdled by a canker, 
death of the portion above ensues. A frequent position of 
infection is the crotch at the region of graft union, and this often 
leads to the death of the scion variety. It has been demonstrated 
that the disease enters the stem during the Autumn and Winter 
months, principally about the time ot leaf* fall. The cankers 
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arc characterized by a dead sunken area and it is usually found 
that gum, a carbohydrate formed by stone fruits, exudes from 
places surrounding them. An affected branch or tree invariably 
comes into leaf in the Spring even when completely girdled by 
a canker, but as the season progresses and drier conditions 
supervene, the leaves remain small, turn pale and subsequently 
wilt. 

During the Summer the canker organism invades leaves. 
Affected leaves develop a “ shot-hole ” appearance. In the 
early stages of infection, tiny (pinpoint) yellow, almost trans- 
parent spots appear, and as these grow the central portion 
turns brown and drops out leaving a tiny hole. Sometimes a 
number of spots coalesce causing a larger hole. It would seem 
that from the leaves; buds, spurs and shoots become infected, 
leading to branch infection and thence to main branch infection. 
Without appropriate treatment a residuum of infection can be 
built up, to become progressively worse. 

Spraying with Bordeaux Mixture is an effective control 
treatment, but should be regarded as cumulative in value rather 
than capable of securing immediate control.# It usually takes 
two or three years’ treatment before the maximum benefits are 
obtained. Two sprayings a year should be applied, one at a 
10 : 10(15) : 100 concentration at the time of leaf fall, say 
from late October to early November; and the other at a 
6 : 6 (9) : 100 concentration at the ‘‘ white bud " stage of 
blossom development, that is directly before blossoms have 
opened. The Autumn and Spring sprayings should be thorough, 
the foimer especially so, since it is intended that leaf scars, 
spurs, shoots, branches and crotches should be provided with 
a bactericidal covering. The Spring spraying is also helpful in 
controlling the Brown Rot Diseases (see p. 235) and Cherry Leaf 
Scorch Disease. Bordeaux Paste may be used as an alternative 
to Bordeaux Mixture at strengths of 10 lb. per 100 gal water 
for the Spring application and 20 lb. for the Autumn application. 

Caterpillars. 

Winter Moth, Mottled Umber, See Apples and Plums, pp. 
226, 237. 

As with plums, Arsenate of Lead is effective when ipplied at 
the “ Petal Fall ” stage; also a 01 per cent. D.D.T. spray is 
effective and many now favour the D.D.T. spray. 

Grease banding against these pests is specially benelkial for 
tall cherries, because difficulty is experienced in spraying the 
tops of the trees. , 



PESTS AND DISEASES 


241 


Aphides. 

Cherry Black fly. 

This pest is most common on young trees. The black aphides 
infest young shoots, causing the leaves to curl. The tiny black 
eggs, which hatch out in the early Spring, are laid during 
September and October, chiefly on young shoots in the region 
of the buds. 

In common with combating other aphides, an eflectjve control 
can be obtained by the application of a Tar Distillate wash at 
a 5 per cent, concentration during the period of November to 
early February. When Brown Rot is prevalent a 10 per cent, 
application is advised (sec p. 235). 


SUMMARY OF ROU 1 LNE PEST- AND DISEASE-CONTROL 
MEASURES. 


Pests and Diseases. 

1 . 

Aphides and Brown 
Rot. Caterpillars 
(partial), 

2 . 

Bacterial Canker and 
Brown Rot. 


3. 

Bacterial Canker. 


4 . 

Caterpillars. 


5. 

Caterpillars. 


Treatment. 

5% Tar Distillate, 
or peiiodically 10% 
Tar Distillate. 

6 : 6 (9) : 100 Bor- 
deaux Mixture or 
10 lb. Bordeaux 
Paste. 

10 : 10 (15) : 100 
Bordeaux Mixture 
or 20 lb. Bordeaux 
Paste. 

2 lb. Lead Arsenate, 
or 0.1 D.D.T 

Cireasc Banding. 


Periodv 

November to early 
February. 

White Bud stage. 

Leaf Fall, approx, 
late October to 
early November. 

Petal Fall. 

October . 
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ORCHARD RENOVATION 

Thus far our space in this book has been devoted to the 
development of a good fruit farming enterprise. The start was 
made with open land and the story has proceeded to the 
requirements of fully established orchard and plantation fruit. 
Throughout, the story has been based upon exacting modem 
needs and a high standard of efficiency in management. It so 
happens that a grower is not always responsible for the planning 
and development of his own farm. Growers who come into 
possession of well-planned and well-managed fruit farms will 
doubtless discover for themselves the contribution that the 
foregoing pages can make in respect of subsequent management. 
Some growers may be less fortunate and come into possession 
of fruit that is not well-planned, or that has^ not been well- 
managed and therefore needs renovating if it is to be of 
economic worth. 

Orchard renovation presupposes a stale of neglect. It is not 
easy to define exactly what is meant by the term neglected 
orchard, because there is no hard and fast transition from the 
well-managed state to the neglected state. Renovation or 
restoration should only be contemplated for fruit with economic 
possibilities that has, for one or more reasons, failed to reach 
a high level of produciive value. Orchards or plantations which 
have, by virtue of one or many reasons doubtful economic 
possibilities should be dispensed with. 

There are three main considerations that serve to give 
guidance as to the relative merits of renovation and grubbing (i.e. 
complete clearance in readiness for other crops). The three con- 
siderations are (i) The present condition, (ii) Varieties, (iii) Age. 

SOFT FRUITS. 

These seldom merit renovation once they have got into a 
neglected state. They are short term crops of from three to 
twelve years, and the period of productive life after attempts at 
renovation is seldom more than a few years. Soft fruits get into 
a neglected state chiefly through lack of cultivation, nutritional 
deficiencies and the incidence and spread of pests and diseases. 
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Soil cleaning operations, to eradicate perennial weeds such as 
couch grass, are well nigh impossible in the presence of a 
growing crop of soft fruit. The correction of nutritional 
deficiencies such as potash and magnesium, when severe, takes 
from two to four years. It is to be doubted whether attempts 
to renovate strawberries with pronounced mineral deficiencies 
are ever merited, even when a high standard of clean cultivation 
is maintained. The same may be said of other soft fruits when 
the state of cultivation is poor. Provided a mineral deficiency 
i^ not severe, in the case of soft fruit crops only a few years 
old, except strawberries, and grown under otherwise satisfactory 
conditions, renovation is practicable. This applies especially 
when nitrogen and calcium are the deficient elements. 

Before deciding on renovation the incidence of disease should 
be checked, since strawberries, blackcurrants and raspberries 
are markedly susceptible to various virus diseases (see pp. 212- 
219). No control measures are practicable against these 
diseases other than rogueing (i.e. the elimination of affected 
plants) and since virus diseases are always somewhat ahead of 
what is apparent when rogueing, it is doubtful whether any 
worthwhile improvement is likely when strawberry plants arc 
more than 5 per cent, infected and when raspberries and black- 
currants are more than 10 per cent, infected. 

When a poor state of growth is due to age or to adverse 
soil conditions, no attempt should be made to renovate, since 
grubbing is the only satisfactory expedient. 

TREE FRUITS. 

These lend themselves to much greater possibilities of satis- 
factory improvement than soft fruits, but even so, cases are not 
lacking where grubbing would have been the more satisfactory 
alternative. 

In the first place, it is wise to take note of how many blank 
spaces already exist. Trees more than 15-20 years old in a 
poor state of development and with more than 20 per cenf. 
gaps is seldom a worthwhile proposition even after renovation. 
The ** gapping up ” (i.e. the planting of trees in the blank 
spaces) of orchards which so far as their age is concerned are 
in their most productive phase cannot be recommended. Young 
trees planted in established orchards are usually slow to make 
headway and by the time they do become established the old 
established plant is rapidly declining (see p. 260). 

There are three other orchard conditions frequently met with 
that do not merit attempted improvement or retention. The 
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first concerns those grown under totally unsuitable soil con- 
ditions, so that excessive stunting and, often, considerable 
disease have resulted. Such a case is clear evidence that the 
orchard should never have been planted, and the odds weigh 
heavily against ever making a success of it. The second type 
concerns old orchards of mixed sorts of doubtful commercial 
value. Admittedly even old apple and pear orchards, in 
otherwise reasonable conditions, may at times be satisfactorily 
head-grafted or framework -grafted to more profitable sorts, 
and the period of their useful life be thus extended (see p. 261). 
Against this it should be borne in mind that the chief cost 
associated with the grubbing of trees goes to the cutting down 
and clearing of branches (a cost that must be borne whether 
head-grafting or new planting is done) and that young trees can 
be brought into eflective cropping within 4-10 years. 

The third type of orchard referred to above that docs not 
merit retention is the one where trees have been planted very 
much too close and have been in that slate for several years. 
The probability is that the widening or thinning’’ of such a 
plant would leave trees with a number of tall, poorly furnished 
branches. Sometimes a scheme of thinning is w'orth while, 
when coupled w ith dehorning of the permanent trees (i.e. those 
left after the others have been grubbed). 

The entire grubbing of an orchard is seldom necessary as a 
result of neglect in such matters as cultivation, manuring, 
spraying and pruning, except perhaps for very stunted trees, 
accompanied by considerable death of brani hcs. 

Causes of the Neglected State. 

An orchard may be failing to produce its most economic 
crops for one or several causes, viz. : - 

( 1 ) Pests and Diseases. 

(2) Cultivations (faulty or neglected). 

(3) Manuring (faulty or neglected). 

(4) Pruning (faulty or neglected). 

(5) Overcrowding. 

(6) Protection (inadequate or absent). 

(7) Pollination (inadequate or absent). 

(8) Drainage (fiiulty). 

(9) Gaps, Age and Varieties. 

Sometimes a neglected state is due to a single cause, whereas 
in other respects conditions are satisfactory. A mineral 
deficiency, excessive pruning, no pruning, failure to control a 
specific pest or disease, or some other cause may rob a grower 
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of a satisfactory result. More often, however, the neglected 
state is attributable to a combination of several causes. Thus 
it may be necessary to eliminate a proportion of the trees, bring 
the orchard to a state of clean cultivation, prune, spray and 
apply fertilizers during the same dormant season, since Autumn 
and Winter are normally the best time to start orchard 
renovation. All treatments have a unique and necessary role 
to play in the successful renovation of an orchard, because the 
normal management of a highly productive orchard depends 
upon the combined efl'ects of several distinct operations. 

(1) Pests and Diseases. 

Productive cropping can only be assured if preventative and 
control measures are directed against specific pests and diseases 
of economic significance. Tlie state of orchard hygiene 
necessary to secure and safeguard effective cropping can only 
be obtained by the application of a suitable spray scheciule in 
a satisfactory mannci. 

The question arises as to whether the same spray schedule is 
necessary for the orchard that has not been sprayed for several 
years as it is for the one that has been spra>ed regularly. If an 
orchard merits renovation, then the same spray schedule against 
similar pests and diseases should be adopted. In order to 
achieve the same degree of thoroughness for the neglected 
orchard as for the well tended orchard, it should be noted that 
considerably more spray material is required for the neglected 
one. This is due to the presence, on neglected trees, of moss 
and lichen, which readily ah‘=:'’‘rb the spray. 

Not only is great loss oi crop sustained in the absence of 
pest- and disease-control measures, the same applies if the 
measures are inadequate or faulty, -nadcquaie spray cover, 
due to poor equipment and lack of thoioughness of application, 
are the chief spraying faults met with; added to this is faulty 
timing. 1 oss of crop is seldom due to the employment of 
wrong materials. * 

Growers with neglected orchards, and those who have been 
deriving poor value from spray operations, are referred to the 
sections dealing with Spraying Systems and Appliances and 
The Principal Pests and Diseases and Their Control Treatments 
(see pp. 200, 210). 

(2) Cultivation. 

Neglect in the matter of cultivation results in an overgrowth 
of uncontrolled weed. When weed growth is excessive, and if 
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allowed lo persist for a number of years, trees become 
debilitated. There comes a stage when the new season's growth 
is negligible, spurs and branches die, and the leaves, such as 
are formed, are small and pale. The trees may blossom 
profusely, but the flowers come from buds that are weak and 
undernourished and of a type that cannot mature to a 
satisfactory crop. 

The general procedure for dealing with orchards of this 
description is to bring them to a state of clean cultivation, and 
this is best done by frequent disc cultivation, both down the 
rows and across the rows. An all over state of clean cultivation 
is needed, and therefore it is advisable to cultivate as close up 
to the trunk of each tree as is practicable. Following tractor- 
drawn disc cultivation, a small square is unavoidably left 
uncultivated round each tree, and this space is larger where 
bush and spreading types of trees are concerned than with the 
tallcr-stemmcd, erect types. These squares must be dealt with 
by hand by “ brishing " or “brushing" (i.e. cutting aw'ay 
undergrowth with bagging hooks) and digging. Numerous 
suckers may have formed from rootstocks ov there may be 
tliorns and brambles which have to be ciadicated by mattock. 

The lirst cultivation for very neglected orchards will o(‘ 
necessity have to be done before a Winter spray treatment. 
Where conditions are reasonably traversible, so much the 
better, since the cultivations may be deferred until after Winter 
spraying, but they should he well on the way by March T rapid 
drying out of the soil is to be prevented, as such a drying 
would tend to nullify remedial measures. The soil should be 
maintained in a clean state of cultivation until well into July 
(see p. 116) and in order to ensure this, frequent discings are 
necessary in the early Spi ing, w^hen weed growth is active, and 
less frequent ones during the drier months. 

Prior to the cultivations, it may have been necessary to grub 
a proportion of the trees (see p. 250). Also to facilitate 
cultivations, it is often necessary to remove low lying branches 
(sec p. 248). Furthermore, it is often necessary to apply 
fertilizers before the first cultivations, particularly when these 
are carried out as late as March. 

Poor tree conditions, or unsatisfactory cropping, is often the 
result of faulty cultivations rather than of neglect, and is based 
on a wrong assessment of tillage needs for a particular variety 
or for trees exhibiting a particular state of growth. For 
instance, excessive vigour may indicate that cultivations are 
excessive; and this, in the case of a variety like Worcester 
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Pearmain apple, points to the desirability of applying the 
orchard to grass management. Deep cultivations practised 
over a number of years are detrimental; especially is this so 
for cherries, a crop which is usually at its best under well 
managed grass orcharding. Poor growth results from allowing 
grass to become tall during Spring or early Summer, and the 
conditions may be further aggravated and prolonged when hay 
crops are taken. A restoration to normal vigour of trees with 
very poor growth generally necessitates a return to clean 
cultivation, or failing this, a generous nianunal treatment (see 
p. 119 and “Manuring” in the section following this), 
accompanied by the maintenance of a short herbage during the 
Spring and early Summer months. 

Sometimes, a fault of overthoroughness with cultivations is 
apparent. Although under conditions of clean cultivation, a 
high standard of tillage should be the aim from March until 
July when the conservation of soil moisture is the factor of 
primary importance, it is not prohtable to continue with the 
cultivations during the Autumn monthvS. Not only does the 
completely clean state lead to a rapid depletion of soil organic 
matter (see p. 113), it also increases the cost of management 
unnecessarily. 

(3) Manuring. 

For orchards where the cultivation or grass management has 
been completely neglected for several years, nitrogen is more 
often than not the chief nutritional requirement at the outset. 
A return to clean cultivation m ly not suflice to adjust a nitrogen 
deficiency when there is much hay -like material to decompose. 
Applications of about 5 cwt. Sulphate of Ammonia or “ Nitro- 
Chalk ” per acre should be applied during February when such 
conditions apply. Following this, it advisable to adopt a 
normal routine of manurial treatment auring subsequent years 
and to base it upon the need of the trees as exhibited by their 
condition (see pp. 134-148). In the event of particular® 
deficiencies mitigating against the satisfactory development of 
the trees, steps should be taken to supply what is needed. 

Serious errors are often made about manuring when manage- 
ment is otherwise satisfactory. It is detrimental to apply 
nitrogenous fertilizers so long as more giowth is being made 
than is desirable. Furthermore, heavy applications of nitrogen 
should not be given when severe potassium and magnesium 
deficiencies exist. Special measures are required to correct 
deficiencies of iron and manganese, the forfner being dealt with 
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by the solid injection technique (see p. 277) and the latter either 
as a spray or by injection (see p. 127). 

(4) Pruning. 

Neglect in the matter of pruning for a number of years usually 
results in much crossing, ruboing, overlapping and intertwining 
of shoots and branches. Such a congestion of material is not 
so apparent with trees that are stunted as an outcome of tillage 
and nutritional neglect, because such trees are usually 
characterised by poor growth and weak, multi- branched spur- 
systems (see p. 192). 

It is easy to do too much pruning where there is much crossing 
of branches and where their number is really excessive for the 
space occupied. For trees that are making good growth, it is 
generally unwise to attempt, during one pruning operation, to 
correct completely the result of several years neglect, because 
such a course is likely to be followed by excessive vigour and 
poor cropping. The first essential corrective measure is a 
branch-pruning, designed to retain branches for which there is 
a legitimate place. The term employed for 4his treatment is 
“ branch spacing,'’ arid it involves the elimination of crossing 
and rubbing. At this stage, the crossing and rubbing of small 
twigs and shoots should be tolerated and only branch material 
should be dca’t with. Sometimes the treatment involves the 
complete removal of one of a pair of offending branches, at 
others it will suffice to shorten one of them. The alternative of 
shortening may be practised when there is enough space for 
subsequent extension without the possibility of an eaily 
recurrence of a similar fault. In addition to dealing with 
branches that are crossing and rubbing, branch-spacing implies 
that sufficient space is provided to separate branches so as to 
allow for the retention of productive side material (i.e. Laterals), 
also that branches shall not be out of reach, but shall assume a 
direction which makes for their profitable participation in a 
‘tree. This means that very erect, centrally placed branches 
should either be removed or drastically shortened to an outward 
growing side branch, also that no pair of branches should be 
less than 1 foot apart or, if one overlaps the other, nearer than 
2 to 3 feet apart. All branches of a tree should be directed 
outwardly, away from the main stem, and by effecting this, 
most young growth will be formed in places where it can be 
usefully employed. Furthermore, branches should give 
sufficient clearance to allow for cultivations. 

For trees that are not stunted, and for which the essential 
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branch-spacing involves the removal of several branches (say 
more than one-quarter ot the total tree surface) no further 
pruning should be done as a first renovation treatment. Other 
treatments which may appear, in some respects, to improve 
appearances are likely to result in increased vigour. Future 
pruning treatments should follow the recommendations for 
trees which have been subjected to good management (see pp. 

1 60-199 j. Nevertheless^ in one respect the trees may be 
different; numerous young shoots are hkely to be formed 
direct from old branches; these shoots are commonly referred 
to as “ sucker wood ” or “ breast wood.” Sucker wood that 
is erect and tall and is iinsuited to serve as a productive lateral 
or to be introduced as new branch-forming material, should be 
sawn out from the base. 

The stunted tree requires some branch pruning and a 
considerable amount of detailed pruning. Tall, weakly branches 
should be dehorned and shortened to positions from which 
young shoot growth would be most accptable (see p. 192). 
The detailed treatment consists of rcnioving most of the spurs. 
Instead of retaining spur-systems with many spurs, they should 
be reduced so that each carries no more than one or two spurs. 

There are two common faults, not so much the result of 
neglect as of wrong assessment of the pruning requirements 
either of a particular variety or of trees in a particular state of 
growth. One fault is where too much pruning is done for trees 
that are growing with excessive vigour. The other fault is 
where loo little pruning is done for trees that are lacking in 
vigour. Both extremes advc ^ely affect productivity and they 
should be regarded as neglect in the sense that renovation and 
restoration to a higher standard of productivity aie rendered 
necessary. 

The pruning of the overpruned, excessively vigorous tree 
should be such that a lot of the young one-year-old wood is 
left unpruned. Since it is probable that most of the one-year 
shoots arise from stubs (see p, 185) of which there are oftew 
dense clusters, some sorting out or spacing will be necessary. 
Young shoots, like branches, require adequate space to afford 
freedom from rubbing, crossing and excessive shade; to achieve 
this, it may be necessary to remove < ompleteJy many shoots 
and stubs. Erect stubs giving rise to vigorous shoots should be 
eliminated, leaving by preference, only those that fan out 
sideways. At the tree tops there are usually many vigorous 
erect shoots, and a number of them should be retained as 
leaders and left unpruned for the purpose of extending the 
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existing branches. The selected leaders should be directed 
outwards, away from the central part of the tree. They should 
be spaced at more or less regular intervals and should not be 
nearer one another than 12 inches for small sized trees, or 
2 feet for large sized trees (see p. 183). All other erect-growing 
shoots neighbouring the leaders should be eliminated, except 
outward growing side shoots; if such are not rubbing or crossing 
other branches or shoots, they should be left unpruned. 
Leading shoots may be shortened when trees are not tall enough 
and when an increase in the number of branches is required. 

Trees that have made too few one-year shoots, because of a 
deficiency of pruning, demand a severe curtailment of blossom- 
yielding material; this is made by reducing spur systems so as 
to leave them as single spurs. Such one-year wood as there is 
should, so far as is possible, be left unpruned. Leaders should 
be shortened and tall, weakly branches should be dehorned as 
stunted trees are treated (see p. 183). Thus while the treatment 
is designed to reduce the blossom-bearing material, it is also 
intended to secure a relative increase of the leaf-bearing material. 
Such a provision will go a long way to facilitate « more vigorous 
condition. Nevertheless it should be home in mind that the 
main instruments for securing a satisfactory state of growth 
are normally supplied by tillage and manuring. 

(5) Overcrowding. 

It has already been stressed that branches and sheets need 
adequate space, in order to become efficient members of a tree. 
The same applies to entire trees, if they are to be ciricicnt 
members of an orchard. Not only on the grounds of tree 
performance is adequate space necessary, but also because of 
management factors. A tree should be well supplied with light 
from the sides as well as from overhead in order to be an 
efficient cropping unit. It is also essential to be able to spray, 
cultivate and harvest crops with relative ease. Hence when 
management is difficult due to the proximity of trees, a propor- 
tion of them should be eliminated (i.e. grubbed) (see p. 251). 
This treatment is needed especially when the planting space is 
fully occupied and when the only gain in size can be made at 
the tree tops. 

Growers are sometimes tempted to defer grubbing until it is 
more than obvious that there is nothing to be gained and much 
to be lost by retaining all as originally planted. Hence when 
trees are too crowded, a very common procedure is to allow 
some trees to retain their full spread and to remove or shorten 
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offending branches of neighbouring trees. This procedure is 
seldom satisfactory for vigorous trees, of Avhich the required 
proportion should be grubbed in the first instance; but it can 
be applied with success to undervigorous trees. 

A grubbing operation normally involves the removal of one- 
half of the total number of the trees. Different planting systems 
demand a different order of grubbing. For the quincunx plant 
(see p. 55) the centre tree in each square will be grubbed, which 
is, in effect, every alternate row, and this leaves the permanent 
trees as a square plant. For the square plant, every other tree 
in every row will be grubbed; the sequence, which is the same 
for every alternate row, is alternated for the intermediate rows: 
thus if trees 1, 3, 5, etc., are grubbed in rows 1, 3, 5, etc., the 
trees 2, 4, 6, etc., will be grubbed in rows 2, 4, 6, etc. Following 
grubbing, the permanent trees are left as a quincunx plant. 

For the equilateral triangle plant, it is necessary to grub 
either two-thirds of the trees or one-half. If only one-half is 
grubbed by the elimination of alternate ro\\% the trees in the 
rows that remain will still be too close, but the grubbing provide^ 
for ample width between the rows. The pK)cedure to be 
followed when two-thirds of the trees arc grubbed, is to eliminate 
two trees and then leave one down every row, but the sequence 
must be alternated down alternate rows, thus if trees 1,2: 4, 5: 

7, 8, etc., are grubbed down rows 1, 3, 5, etc., trees 2, 3: 5, 6: 

8, 9, etc., will be grubbed in rows 2, 4, 6, etc. 

The first stage of tree grubbing consists of cutting off the 
branches and clearing them. The branches are removed at a 
point near the main stem and the stump is pulled out of the 
ground, either by direct pull from a tractor or with the aid of 
a winch. It is a common practice for growlers to get this work 
done by arrangement with a contractor. 

(6) Protection. 

Serious consequences may result from damage done by 
ffvestock, rabbits and hares, especially to young trees. Whereas 
rabbits and hares seldom cause serious damage to old trees with 
thick bark, considerable damage may be done by pigs, goats 
and sheep (more especially by rams). In view of the fact that 
sheep are often installed in orchards for grazing purposes, it is 
necessao' to eliminate any that exhibit a partiality for bark. 
Much injury can at times be done by offenders that eat the bark 
from the stems of apples and pears. 

The only satisfactop^ remedy is to prevent the occurrence of 
damage, and that is done by the provision of adequate protection 
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(see p. 65). Readers will appreciate that it is unwise to prune 
trees the stems of which are not protected whilst sheep are still 
in the orchard because that would encourage them to start 
eating the young wood as it lies on the ground. The bark of 
cherries seldom, if ever, attract them. 

Bark injuries sustained on one side only of a tree, and so do 
not affect the whole stem, normally heal over within the course 
of a few years without permanent detriment to the tree. When 
damage is done and whilst it is still fresh, i.e. before it has 
become dry and brown, it is advisable to cover the wound by 
tying a sack round the damaged portion, to prevent the sap 
wood from drying out; this will facilitate rapid healing. With 
trees that have sustained injury all round the stem so that the 
bark connecting roots with branches has been completely 
severed, it is more than probable that they will die unless the 
wound can be bridged by artificial means, viz. by “ bridge ” 
grafting. 

Bridge Grafting is done dunng March and April at a lime 
when the bark will lift easily aw'ay from the wood. Sturdy, 
one-year shoots, prclciably of the same variety, sufficiently long 
to bridge the damaged stem and fix to healthy bark tissues on 
cither side, are employed for bridge grafting. The method of 
dealing with graft ing-vvood before grafting, is dealt with later 
(sec p, 269). A bridge-graft straddles the damaged portion of 
the stern and the two ends are fixed by the grafting technique 
into undamaged bark, so that it can form a conductive channel. 
A long, sloping, wedge-shaped cut is made at each end of the 
giaft and these arc prcssce underneath the bark at positions 
where appropriate knife-cuts have been made to make the 
operation possible. Similar “ L ” shaped knifc-cuts will be 
made on healthy bark on each side i*- die bridge, but the lower 
one will be inverted (1 thus.). In the ^asc of thick-barked trees. 
It IS advisable to bevel the baik at the point of entry of the 
graft (i.e. at the comer of the knife-cut where the two arms 
make an angle of about 270 degrees). For thick-stemmed 
trees, several bridge grafts arc needed, they should be spaced 
about 4 inches apait. The grafts are secure o in position by 
tying with raffia. The ralfia lies should co’.er the k.ufe wounds 
that have been made and then each should be sealed in 

this position by painting over the raffia with grafting wax or a 
suitable bitumaslic paint. 

Wind Rocking. Efficient staking for young trees should also 
be regarded as a form of protection a'gainst disastrous con- 
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sequences that frequently occur as a result of rocking during 
hi^ winds. Trees with insecure root anchorage are swayed 
to and fro, and in this way the soil becomes compacted at the 
sides of a cavity formed by the stem at and below soil level. 
Such cavities become filled with water during rainy seasons, and 
denied easy soakage, they >ften cause the death of roots 
and stem with which they have contact. Not only is efficient 
staking necessary, but cavities formed as a result of rocking 
should be dealt with by forking the soil to bring it into contact 
with the stem and roots of the trees concerned and to aflbrd 
easy seepage for water. 

(7) Pollination. 

Productive crops from any orchard are dependent on 
fertilization, and this in turn is dependent upon a dissemination 
of suitable pollen (see pp. 92-107). It is common to find 
orchards that are not well provided for in this respect and in 
consequence only poor to average crops result. Pollination 
should be held in suspect when plantings of single varieties, 
well managed in respect of spraying and culUiral operations, 
blossoming profusely, and well situated, fail to yield gooti 
average crops. The only satisfactory solution is the introduction 
of a suitable pollinator variety. One of the most convenient 
and quickest ways of doing this is by Head-Grafting ” a 
small proportion of the existing trees; i.e. by dispensing with 
most of the head of the existing variety and growing in its place 
a head of a pollinator sort. Even after the actual grafting is 
done, a few years must of necessity elapse before enough 
blossom is yielded to provide cflcctivc pollination. 

Head-Grafting. Of the many methods of head-grafting 
some involve dispensing with most of an existing tree and 
others make it possible to retain a fair proportion of the main 
branches. The latter methods take more time but ha\e the 
advantage that pollinator trees are more rapidly established. 
The grafting methods described below may be done from 
Fcbruar>^ until the end of April, provided the condition of the 
scion wood is satisfactory'. The collection and care of wood in 
readiness for the grafting operation is the same as described for 
the Whip and Tongue method of grafting (see p. 269). 

Oblique Cleft Grafting. Initially trees should be prepared in 
readiness for grafting during the Winter and the procedure will 
depend upon the method of grafting chosen. Some growers 
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prefer to complete the grafting operation quickly, using only a 
few scions per tree, in which case the entire head of a tree to be 
grafted is removed, leaving only the main stem and short lengths 
of the principal branches. When the branches are thick ones, 
say more than 5 inches in diameter, it is advisable to sever them 
further from the main stem where they are not so stout. Care 
should be taken to remove branches without tearing the bark 
and in order to do this, it is generally necessary to saw well 
into the wood on the underside of the branch first. 


(Obhijue Cleft method) 
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For boughs more than 2 inches in diameter, the method of 
grafting known as the “ Oblique Cleft ” is the best to employ. 
Scions about 3 to 4 inches long are used and these are tapered 
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at the base by cutting on opposite sides of a basal bud to form 
a wedge. 

The final preparations of a branch in readiness for inserting 
the scions consists of removing, by saw, a few inches from the 
extreme end at a point free of knots. Some favour smoothing 
the saw cut over with a shaip knife. The axe end of a Clefting 
Iron is then employed to make vertical slits, shallow, yet deep 
enough to receive the scion. With stout boughs more than 
2 inches in diameter, the Clefting Iron will be held obliquely 
rather than at right angles to the bough and so far as is possible, 
the operator should avoid splitting the bough right across. 
The number of scions to be inserted at the top of a single bough 
depends upon the diameter of the bough. Two scions sufiicc 
for a bough 2 inches in diameter and three or four are needed 
for stouter ones. 

The scions are inserted after prising open the slit with the 
hooked end of the Clefting Iron. The insertion is completed 
by pushing the tapered end oi' the scion into the slit so that 
the growing tissue (cambium) residing directly under the bark 
is brought flush with the cambium of the Wanch. Operators 
should be mindful of the fact that the bark of a scion is thinner 
than that of a branch. In other words, the cambiums of branch 
and scion should be matched, and the basal bud of the scion 
should face outwards, i.e. it should be on the same side as the 
matched cambiums (see p. 255). Upon removing the clefting 
iron the scion is held firm. All exposed cut surfaces and 
crevices resulting from the grafting operation should be sealed 
over with grafting wax, immediately after the grafting operation. 

Some varieties of apples such as Early Victoria (S>n. Emnelh 
Early), Grenadier, Newton Wonder and Beauty of Bath, and 
also several plum varieties and cherry varieties are not good 
subjects for the head-grafting method just described. This is 
mainly on account of the high percentage failure caused by 
diseases such as Silver Leaf (see p 234) and “ Papery Bark/’ 

Side Grafting and Stub Grafting. When a considerable part 
of an existing branch system is retained, two simple forms of 
Cleft grafting, viz. Side Grafting and Stub Grafting, may be 
employed to furnish trees with scions. A tree is prepared for 
the operation by removing all maiden shoots and spurs and 
spur systems, stout side branches, the top portion of each 
branch at a place where they are about 1^ inches to 2 inches in 
diameter and all very slender wood. Other material, viz that 
ranging from 1 inch to 1 inch diameter at the base should be 
retained or shortened to leave it 6 inches or more long. A tree 
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is thus stripped of aU material* except a skeleton of framework 
branches and small side branches of stated thickness; it is 
necessary that these small side branches should make a wide 
angle with the branch from which they originate. It will be 
found that some of the main branches will be well furnished 
with small side branches, whereas others are rather bare in this 
respect. For the barer type, scions are inserted direct into the 
sides of the branch, as well as one at the top. The method is 
conveniently referred to as “ Side Grafting.” Where possible, 
scions are inserted at the base of the small side branches, and 
when this is done only a tiny stub of the side branch is retained. 
This method is referred to as “ Stub Grafting.” A branch may 
also be conveniently terminated with a stub graft. It will be 
appreciated that in many instances, it may be advisable to employ 
both methods of grafting on one and the same tree. 

Scions 6 inches to 8 inches long may be employed, and indeed 
they are better than shorter ones. At the base of each scion, 
two slanting knife-cuts are made to form a wedge, this wedge 
should be more tapering for side grafting than for stub grafting. 
As for Oblique Cleft Grafting the wedge should be formed on 
either side of a basal bud. 

Side grafts are inserted into clefts, i.e. slits in the side of a 
branch, A slit is formed by making a transverse cut at an 
angle of about 20 degrees through the bark, penetrating the 
wood to a depth of about 1 inch. Care should be taken not to 
penetrate too far across a branch, say more than one-third of 
the diameter, as this would result in structural weakness, A 
single scion is pushed ti^t ji to each slit, keeping it to one side 
in order that the cambium tissue of the scion and branch arc 
brought to lie alongside one another, 

A stub graft is inserted into a clef made at the base of a 
small side branch. A cleft is formed by pressing the blade of 
a knife into the side branch on the upper side, commencing 
about i inch from the main branch. By holding the knife at 
an angle of about 30 degrees, the blade is pressed forward to ’ 
come to rest in the main branch, and the operation is helped by 
bending the small side branch downwards. The knife blade 
should not penetrate deeper than the centre of a side branch, 
or, otherwise, the cleft so formed W 'uld not hold the scion 
firmly, if indeed the side branch is not actually broken in the 
process. 

A scion is pushed into position whilst the cleft is held open 
by bending the side shoot downwards and it is gripped firmly 
when the downward pressure is released. Close cambail 
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relations between the scion and the cleft are essential, as in 
the case for other forms of grafting (see pp. 256, 271). Having 
inserted a stub graft, the portion of the side shoot extending 
beyond the base of a scion should be removed, an operation 
which is best done directly before sealing all cut surfaces with 
grafting wax. 

Some consideration should be given to spacing stub or side 
grafts at regular intervals on each side of a branch. A suitable 
distance apart is 1 foot, alternating on each side of a branch, 
avoiding placing them in positions so that they directly overlap. 
Each branch should be terminated with a scion. It is preferable 
to insert too many scions than too few, for such a procedure 
gives additional insuiance to the success of the operation, and 
any that are surplus to requirements can be removed at a later 
date. 

Subsequent Treatment of Head-Grafted I rces (Pruning). 

All shoot growths of the parent v jriety should be removed. 
Suitable branch-forming shoots should be selected and shortened 
at positions where new shoots arc needed for the formation of 
branches. The considerations for the selection and pruning of 
such shoots are the same as for rionnal trees (see p. 183). When 
head grafting by the Oblique Cleft method has been done and 
where more than one scion has been inserted at the top of a 
single branch, only one, actually, of the scions is required to 
provide branch extension and multiplication. After a few 
years the surplus scions will be completely removed, but not 
until the one chosen for branch extension is stout enough to 
support the entire parent branch. Until this time the surplus 
ones should be kept small by shorteninr them severely each year. 
When branches are formed fiom more than one scion at the top 
of a single bianch, breakage often .esults from subsequent 
increases in stem diameter of the original scions. In other 
respects the pruning is as for normal trees (see pp. 173-199). 

(8) Drainage. 

There are strict limitations to the improvctnenls possible 
when the main cause of poor orchard conditions is due to 
faulty drainage. Where conditions of c '..cssive Winter wetness 
and severe Summer drought exist together on an extensive scale 
it is to be doubted whether effective remedial measures are 
merited (see pp. 35, 36), 

Where localized conditions of impeded drainage exist, benefits 
may be obtained over the affected areas by the installation of 
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a pipe drainage system, or by mole-plough draining in the case 
of clayey soils. Similarly, benefits may be obtained on localized 
drou^t spots by surface mulching during February with bulky 
organic manures, and in other cases by irrigation. 

With borderline soils possessing adequate depth, where 
drainage conditions have been allowed to dcterioiate due to 
neglect in cleaning ditches, the beginning of improvement is 
achieved by cleaning them out to provide facility for the move- 
ment of drainage water. Under such conditions a pipe drainage 
system is of value, and for soils of a heavy clay type periodical 
mole-plough draining is advantageous. 

(9) Gaps, Age and Variety. 

Neglect, disease or accident may result in the death of trees 
and thus give rise to gaps in an orchard. The question arises 
as to whether it is an economic advantage to plant young trees 
in the gaps, a practice spoken of as “ Gapping up.” Three 
main considerations should be taken into account, viz. (i) 
Cause of Gap, (ii) Age of Orchard, (iii) Varieties. 

(i) Cause of Gap. It is unsatisfactory to do^any gapping up 
when the previous c^use of failure was adverse soil factors, 
such as poor drainage or shallow soil; it would merely invite 
repetition of the failure. A policy of gapping up is sound, 
provided that the neighbouring trees are not old ones and there 
is reason to believe that the young trees will not be long in 
forming good heads. Young replanted trees by the side of big 
trees are slow to form good heads and so are those planted 
direct into grass orchard conditions, 

(ii) Age of Orchard. The practice of gapping up old orchards 
is not to be commended. It should be borne in mind that 
young trees take several years to gain reasonable size when 
planted in between old trees, much longer than when similar 
trees are planted on open land. In view of this, satisfactory 
crops from them cannot be expected for some long period, even 
when they are favoured with good management, extra cultivation 
and manure. By the time that the young trees actually com- 
mence cropping, which may be anything from eight to fifteen 
years, the established plant will be that much older, and the 
value of the orchard, as a whole, may quite well be on the decline 
(p. 243). 

For plums, it is doubtful whether gapping up is merited after 
the original trees have b^n planted more than 10 to 12 years, 
for apples and pears more than IS to 20 years, and for cherries 
more than 20 to 25 years. Where old orchards are concerned* 
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it is preferable to grub a specified acreage every year, and evcr> 
few years to plant up an equivalent acreage of young trees, 
rather than indulge in gapping up every year. By following 
this procedure, old orchards give place to young ones with the 
least possible delay and with most satisfactory advantages for 
management. 

(ill) Varieties. As a general rule, gapping up should be 
done with the same variety as the main plant. The temptation 
to introduce other varieties, except in special cases (e.g. where 
pollinator sorts are required) should be resisted, as their 
introduction is only likely to add to future management 
difficulties. If it is contended that the main plant is not an 
economic sort to grow, then the alternative of grubbing or 
head-grafting to a more economic sort should be contemplated. 
When head-grafting is done, suitable provision for pollinators 
should be made (see p. 254); otherwise the same sort should 
be chosen for gapping up as for head-grafting. It is not enough 
to know that a sort has good market value, since no variety is 
capable of justifying commercial existence unless it is planted 
on a sufficient scale to cater for the needs of its management 
economically. With cherries, however, where the main plant 
should consist of several sorts, varietal considerations do not 
apply to the same extent as for apples, pears and plums, provided 
pollination requirements are satisfied. Nevertheless even for 
cherries the moving of ladders for harvesting should be con- 
sidered and the varieties chosen for gapping up should be sorts 
that are harvested at the same time as those in the immediate 
neighbourhood. 


1 * 
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THK RKPKODIKIION OF FRUIT TREES, BUSHES, 
< ANES AND PI.ANTS. 

Unlike the agnculUirist, wlio sows seeds for the production 
and leproduction of various crops, the fruit giowcr has to 
resort ro vcgctaliNC methods of repioducting the various kinds 
and vanoLies of Iruit* For this reason most fruit growers 
prcler to purchase their requirements from nurser>mcn who 
specialiFC in the raising of young fruit trees, bushes, canes and 
plants. Seed sowing for the iMising of fiuits must be confined 
lo piodiiction of new \ariclics and, to a limited extent, for the 
pioduclion of lootstocks (p. 82). Seedling fruits arc generally 
very dillerent from the parent ^'arictios and in no sense can the\ 
be relied upon for the production of named varRjtics. 

(I IS haidly to be expected that fruits wltich \ary so much in 
charactci and apixxa ranee as these under consideration wall 
lend tliemselves equally well to the same method of vegetative 
rept oduction. Several methods arc in i'act employed to raise 
the \<iiious kinds of fiuit. 

1 oi biackcLii rants, rcdcui rants and gooseberries, short pieces 
ol one )ear old v\ood, called cuttings taken from the parent 
bushes uunng Autumn and Winter icadily form reaots and 
siioots when planted m favourable (i.c. deep fertile) soil and 
from these \oung bushes Ciin be formed. Similarly, short 
pieces of one ^ear shoots may be taken from apples, pears, 
plums and cheiiics, hut since these would seldom root of their 
own accord they aie fixed, after making appropriate knife cuts 
pnlo s'oung trees already provided with a root system. Rooted 
tree‘s empliwed foi (his purpose are commonI> known as root- 
stocks and the cuttings that arc lixed on lo them as “grafts” 
or scions'’ (see pp. 80, 269j. Although the “grafting” 
technique is a popular method of raising fruit trees, it is more 
usual lo latse apples, peais and plums by the “budding” 
method. W'hcreas grafting is done during laic Winter and 
Spring, budding is done during Summer and consists of taking 
a single bud from a leafy shoot and fixing it beneath the bark 
of a rootstock. 
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Loganberries and blackberries are reproduced by embedding 
the tips of young shoots in the soil whilst they are still attached 
to the parent plant. This procedure is normally referred to as 
“ layering ” and the resultant young plants are ‘‘ rooted tips/' 
The rooted tips arc severed from the parent plants during 
Winter, after which it is the customary practice to grow them 
on for a year before they are planted out under plantation 
conditions for fruiting purposes. 

Such fruits as raspberries and strawberries increase in number 
on their own account. Young canes are formed during the 
Spring and Summer months by established raspberiies and 
these can be dug up, ttigelher with a i^icce of root attached to 
each and planted out during Autumn and Winter In the case 
of strawberries, young trailing stems H.e. stolons) are formed 
by parent plants and these give rise to young plants, spoken of 
as “runners." These stolons are severed immediately prior to 
lifting young plants th<it aic to be planted out. during Atvtumn 
oi Spring, 

Some delails aic given l-iclow of nursery technique for growers 
who wish to raise fruits for themselves. 

CUTTINGS. 

Blackcurrants. 

One year old slioots are taken from healthy isce p. 213) 
bushes during Autumn and Winter and these are cut into 
lengths about 9 inclics long, to produce the cuttings. Ljch 
cutting should begin with a bud and be icrm/natcd by a bud. 
The cuttings should be pushed into the soil, prcferablv a deep, 
ferlilc, sandy loam and only one oi two buds shouKl he left 
showing above soil level. The individual cuttings should he 
spaced about 6 incher apart in straight rovss and the lows should 
be about 2 feet apart. C'ultings stmuld be planted lirmlv, a.nd 
if frost tends to lift them they ’should be pressed dt'wn and 
trodden firm again. The majority of main bianch-foimiiig 
shoots of a young blackcurrant bush should be fotmed frorr^ 
below soil level, hence the reason for kaving onlv one or tv^o 
buds of a cutting above soil level. Wficn shoots arc formed 
at the top of a stem above soil level, the vii^orous growth 
required for productive bushes is seldom t>btained. 

Redcurrants and Gooseberries, 

Like the blackcurrant, cuttings fronn these fruits are made 
from one year old wood, but ihev should be from 12 to !5 
inches long. It is the usual practice to. remove all the buds 
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from each cutting with the exception of three or four at the top. 
The method of planting and spacing in the cutting bed is the 
same as for blackcurrants, excepting that about 6 inches of each 
cutting should be left visible above soil level. 

Most fruit growers prefer gooseberries and redcurrants to 
have a short stem. At its top, shoots are produced from which 
the head of the bush is formed. For this reason, the lower 
buds are removed, longer cuttings are employed than for 
blackcurrants and they are left standing taller above soil level. 
The preference for bushes with a short stem depends upon the 
fact that somewhat less vigorous growth is required than for 
blackcurrants, and that clean cultivation is easier to maintain; 
furthermore, the spreading habit of most gooseberries makes a 
stem desirable. Nevertheless for redcurrants some favour the 
“ stool ” type of bush as grown for blackcurrants. 

RUNNERS. 

Strawberries, 

It is essential that strawberry plants employed for runner 
production should be healthy, since virus diseases can be 
responsible for their rapid degeneration and the nature of these 
troubles is such that they are transmitted from parent to progeny 
(see p. 219). The best source of runners is provided during late 
Summer to Spring from plants that were planted as runners 
the previous Autumn or Spring. It is the practice of some 
growers to allocate a few rows of plants, established primarily 
for fruiting purposes, for runner production. From these 
plants runners are allowed to form in between the established 
rows. 

Of recent years, specialist attention has been paid to the 
raising of strawberry runners, and nursery beds have been 
established in comparative isolation from fruiting plantations, 
A method of doing this is to plant the parent runners at 3 feet 
by 3 feet apart. During the Spring and Summer months, clean 
.cultivation can be maintained by tractor or horse drawn 
implements. Cultivations are maintained until July or early 
August, after which time runners are allowed to form. To 
begin with runners should not be permitted to grow at random 
all over the runner-bed, but only in alternate spaces between 
rows both in the down row direction and the across ro’W direc- 
tion; thus cultivation can proceed on the parts kept free of 
runners until about September when the rogueing for eliminating 
virus disease has been done. In effect, runners are allowed to 
form in 1 yard squares, served by a parent plant at each comer 
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and bordered by a gangway on each side. Later on, say during 
September runners may be allowed to spiead over the entire 
^ound. The method allows for the tirst formed runners to be 
lifted for Autumn planting and the later ones for Spring planting. 

It is the custom to establish a new runner bed every year, 
because only one crop of runners is taken from parent plants. 

ROOTED TIPS. 

Blackberries and lx>ganberries. 

The tips of young blackberry shoots form roots much more 
readily than those of loganberry. The tip (and this can include 
2 to 3 feet of a stem from the tip) may either be pegged to the 
ground or covered with two to three inches of loamy soil during 
early Autumn. Roots will form both at the tip and along the 
stem. The tips of young loganberry shoots should be embedded 
vertically in a slit trench about 6 inches deep. The rooted tips 
are lifted during Spring and severed from the parent stein. In 
the case ol' the blackberry which has formed roots along the 
stem, short lengths of stem each including some roots and a 
stem bud may be cut to form the beginnings of a young plant. 

It is seldom the practice to establish a plantation with rooted 
tips newly severed from the parent plants; it is customary to 
grow them on for a year or two by planting them close together, 
say 6 inches to 1 foot apart in rows, under nursery conditions. 

BUDDING AND GRAFTING. 

These are processes by which buds and short stems, taken 
from the various tree fruits, aie fixed on to trees that are already 
rooted. For head-grafting, big trees may he employed, but for 
raising new trees, small rooted trees, commonly known as 
rootstocks (see pp. 80-91), are employed 

BUDDING. 

Apples, Pears, Plums and Damsons. 

Most budding is done during July and August. Nevw 
season's shoots of average type, avoiding the ver>' stout or very 
slender ones, and those from shaded parts, are severed from 
trees of the kind it is desired to propagate. Immediate upon 
severance from the trees, the leaves should be removed, but the 
leaf stalks should be retained. It is important that the severed 
shoots should not be allowed to get dry or shrivel, and this is 
the main reason for removing the leaves. If a day or two is 
likely to elapse before they are used, they should be kept moist 
with the aid of damp moss, or moistened wood wool. 
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The actual budding operation consists of removing a single 
bud from one of tlie shoots and fixing it beneath the bark of a 
rootstock. A smooth part of the bark of the rootstock about 
4 inches to 6 inches above soil level should be chosen for the 
insertion of the bud. A single bud, that is the axil of a leaf 
stalk, is removed from one of the shoots, together with a thin 
piece of bark. The piece of bark, with the bud in the centre, 
should be about 1 inch long. When severing the bark and bud 
from a shoot, it is essential that no injury be done to the bud, 
a Jill in Older t(^ avoid tfiiN, some of the woody part of the stem 
must also be remoNcd with each bud. Some, experienced in 
budding, peel the piece of wood away from the inside of the 
bark. This is not necessary so long as the wood is pliable and 
so will readily bend to the shape of the stem of the rootstock 
to which it is to be tied. 

Two knife-cuts should be made on the stem of the rootstock 
at the position selected for inserting a prepared bud. One is 
a horizontal cut about ] inch long. The cut is only intended 
to sever the bark and not to penetrate the wood. I'he second 
knife-cut which should be vertical and about J inch long is made 
in a similar manner to the first cut. The two cuts should form 
a letter T which means that the vertical cut is made directly 
below the horizontal one and meets it at a point mid-way 
between its two ends. At the position w'herc the vertical cut 
meets the horizontal cut, two corners are formed. At these 
two corners the baik is lifted away from the wood, thus forming 
an opening between the wood and the bark. The “ bud,” 
together with its small strip ol bark, is pushed into this opening 
by taking hold of the leafstalk, so causing the entire cut surface 
of the “ bud ” to lie flush w ith the exposed wood of the root- 
stock. Before one can have reasonable expectation that the 
“ bud ” will become united to the rootstock and subsequently 
grow, it is necessary to bind it with raffia or elastic strips. After 
two or three weeks the raffia strands should be severed with the 
point of a sharp knife, or otherwise they are liable to stranglft 
the ” bud.” 

Although it is customary to leave the stem of the rootstock 
standing about 6 inches taller than the inserted hud,” in- 
creasing numbers of growers are inclined, during the following 
Spring, to remove all the portion of the rootstock above the 
“ bud.” When the rootstock is left to stand taller than the 
” bud,” the portion of stock above the “ bud ” is severed 
during early Summer, but until then it is employed to give 
support to the newly developing tree. A young shoot is formed 
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from the “ bud and this is tied into an erect position. It is 
very desirable that young trees with erect stems should be 
formed, and it is sometimes necessary to provide support for 
this purpose, some people tie them to bamboo canes and others 
fix a metal clip which has an erect finger at the base of the 
“ bud.” The bamboo cane has an advantage in windy situations. 
In sheltered situations, no support is needed. 

GRAFTING (WHIP AND TONGUE METHOD). 

Apples, Pears, Plums, Damsons and Cherries. 

Rootstocks for sweet cherries are allowed to grow tali before 
the chosen varieties are “ worked ” on to them. They are 
normally grafted at from 4^ to 7 feet high. Even at this height, 
the stem should not be slender, but for preference should be 
about the thickness of one’s thumb. The position of grafting 
has in the past, largely been determined by the fact that n\ature 
cherries are usually grown in grass which is grazed by sheep. 
The present tendency of dispensing with sheep in the cherry 
orchard, encourages growers to have shorter stemmed trees, 
say 4 or 5 feet. Where tall rootstocks are employed, varieties 
are invariably propagated by grafting. Grafting is also em- 
ployed to make good any “ bud ” failures on the general run 
of rootstocks that are ” worked ” near to soil level. Thus a 
second chance of securing a tree from a single rootstock is 
afforded, budding is done during Summer, and if this fails, 
grafting is done during Spring. It is usual to adopt the Whip 
and Tongue method of grafting when new trees are being 
produced, the method being very suited for rootstocks with 
relatively slender stems. The majority of Whip and Tongue 
grafting is done during March. 

Although the inexperienced can usually obtain better results 
from grafting than from budding, the latter only yields a single 
stem which is an advantage when the operation is done near the 
soil. In grafting, two or more shoots may be formed, since 
more than one bud is employed for each graft. • 

Grafting wood (or scion wood), is collected from the parent 
trees during the Winter; January is a good rronth. Well- 
grown one-year-old shoots are chosen for the puipose. Since 
these shoots are collected before the actual grafting operation 
is due to begin, they should be kept in a suitably fresh condition 
by covering the lower portion with soil in a cool place. 

The individual graft consists of about 4 to 6 buds and is 
about 3 to 5 inches long. One method by which it can be made 
is first to cut a 3 to 5 inches stick from one* of the shoots. This 
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short stick should be terminated with a bud, and Uiere should 
also be a bud within about J inch of the base. A smooth, 
slanting cut about 1 inch or It inches long should be made at 
the bottom end, starling about 1 J inches from the base, on the 
opposite side to the lowest bad and terminating at the base on 
the same side as the lowest bud. At a point about half-way 
across this slanting cut, the knife is pressed upwards into the 
wood for about i inch so that a small, tongue-like, or rather 
tapering, wedge-shaped piece protrudes. This cut surface with 
it', w'edgc-shapcd longue has lo be fitted on lo a similar cut 
surface on the rootstock. 

To prepare a rootstock for tlic leccptioii ol a grafi, the top 
IS first rcmoNcd, leaving only a or 4 inches wlien it is being 
worked near to sod level. When giafling has to be done at 
half-standard and standard height, 4 feet to feet of the root- 
stock will be retained. Jt should be borne in mind that, in so 
far as it is possible, a position shouki be selected for grafting 
w'heie the stem is smooth, that is free of injury, knots, etc. It 
IS w'orth while deviating two oi tiirec inches from the accepted 
height, if b> so doing, the stem is moie suitable for grafting at 
that point. Having removed the top of the i\)oist()ck, a slanting 
cut should be made to correspond with the one made at the 
base of a graft. The cut is started at 1 or 1 J inches from the 
top of the rootstock and terminates at the top. For slendei 
stems of about a pencil thickness, the cut should terminate on 
the side opposite that at which it started. For thicker root- 
stocks, since it is preferable to keep the cut surface fairly narrow, 
the cut will invariably terminate on the same side. One further 
knife-ciit is needed to form a slit to receive the longue of the 
graft. This slit is made by holding the blade of the knife across 
the cut surface, at a point about i inch from the lop, and 
pressing it down into the w^ood for about j inch. 

Clean, smooth cutting iv necessary both for graft and root- 
stock since the two component parts of a tree are required to 
dovetail into one another. The process of fitting these two 
parts is all important to the success of the operation. It is well 
known that the layer of cells known as the cambium, which 
resides between the bark and the wood is growing cells 
responsible for the growth of the callus which alone can effect 
a union between rootstock and graft (p. *’56). In fixing a graft 
on to a rootstock, it is essential that a good portion of the 
exposed cambium layer of the one should have as near contact 
as is humanly possible with a good portion of the exposed 
cambium layer of the other. This meatis that care must be 
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exercised to get the inside edges of the graft bark matched so 
that they come flush with the inside edges of the rootstock bark. 
Sometimes the cut surface on the rootstock is wider than that 
of the ^afl, making it impossible for a complete matching of cam- 
bium, in such cases, the inside edges of bark must be matched on 
one side. For cherries thick scions should be used and the cam- 
biums should be matched on both sides if disappointing results 
are to be avoided. Whilst observing this rule, a graft is fixed into 
position by pressing the wedge-shaped tongue into the prepared 
slit of the rootstock. After fixing in this manner, the two are 
held firmly by binding them together with raffia and they are 
prevented from di*ying out by painting with grafting wax over 
the raffia and all exposed cut surfaces. Since there is more 
than one bud on each graft, it is highly probable that more than 
one shoot will be formed during the growing season. For low 

worked ” rootstocks, only one of these shoots is required to 
foim the stem of a tree; hence the most suitable shoot is 
allowed to grow and it is often tied to a bamboo cane for 
support. The remaining shoots should be prevented from 
growing tall by pinching out the growling poiijt whilst they are 
still young and tender; subsequently these shoots are removed 
in their entirety. In order to prevent the raffia from strangling 
the graft, as both it and the rootstock thicken, it is necessary 
to sever the strands with the blade of a knife, say during June 
or July. 

When the actual rootstock forms the stem of a tree and the 
grafting is done at the top, the shoots formed by the graft arc 
not limited to one, but all are permitted to grow'. 

Young shoots are sometimes formed by the rootstocks, 
either from the base of a tree, at or below soil level, or from 
the stem. All such shoots should be entirely removed before 
they have made much growth. 

The use to which grafting can be put by the fruit grow'er is 
not limited to the production of young trees. Grafting may 
-also be employed w'ith established trees to change them over 
from one variety to another. Methods such as Cleft grafting 
of various forms or Rind Grafting are generally used for this 
purpose. The commercial application of changing varieties by 
grafting is dealt vvith in Appendix 1 dealing with Orchard 
Renovation (pp. 254-259). 



APPENDIX III 

HARVESTING, STORAGE, MARKETING 

Post-prod uc lion management does not come within the scope 
of this book for detailed consideration. Nevertheless it is 
fitting to indicate what is involved once crops have been 
produced. 

The most exacting period in the administration of a fruit 
farm is the harvesting period- Fortunately all fruits do not 
reach picking maturity at the same time, and a judicious 
selection of kinds and varieties serves to ease harvesting pro,blems 
(p. 41). No matter how well the planning is done in this 
respect, the general trend is to favour certain kinds, e.g. Cox’s 
Orange Pippin apple and to plant as many as the soil conditions 
permit (p. 39), and reserving only the soil unsuited for the 
most favoured sorts for kinds that can be depended upon to 
succeed. Harvesting and marketing arc the costliest items in 
connection with production; this, coupled with the fact that 
there is only a limited period over which any crop can be 
gathered, serves to stress the need for an adequate labour force, 
efficient organization and reasonable accessibility. 

It is customary to pay labour for fruit picking on a piece- 
work basis, at so much per P or bushel, or whatever measure 
is used. The piecework rate adopted differs considerably, 
according to the kind of fruit, estimated weight of crop and 
other factors tending to make harve. ting relatively easy or 
difficult. It is necessary to fix a piecework rate that ensures 
that the slowest workers will not earn less than when paid at 
the normal day rate. Piecework harvesting necessitates super- 
vision to ensure both that picking is thorough and that the 
fruit suffers a minimum of spoilage in .the process. 

SOFT FRUITS. 

When soft fruits are harvested for the open market to be 
sold in shops, they should be picked direct into the container 
in which they are to be despatched. When the fruit is intended 
for despatch to the processor, trays, tubs or other containers 
are normally supplied by the processor into which it is emptied 
directly after picking. 
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Mos)t soft fruits arc rnurkcled m non-returnable chip baskets. 
For strawberiies, raspbeiries and blackberries, 1, 2 and 4 lb. 
sizes are normally employed. As a rule, the dearer and softer 
the fruit, the smaller the container that is used. For goose- 
berries, black and rcdcurrants, 4, 6, and 12 lb. sizes are most 
popuiaj. Gooseberries lhat tie harvested before they are ripe 
for culinary purposes are often despatched in returnable wicker 
baskets supplied by the salesmen and referred to as half-sieves. 

Various iield I'acilitjcs aic needed for weighing, cover against 
diicct sunlight, rain or dust, also accessibility for carrying the 
fruit away by lony. boirie gioweis are content to cover with 
tarpaulin sheets as the need arises, whereas otheis have lightly 
const! ueted erections on a dutch bam principle, covered for the 
season bv a tarpaulin sheet. 

FRKE I RL'llS. 

I'he employ merit ot lighi, three-legged steps oi ladders is 
generally nocessaiy when harvesting tree fjuits. Well-planned 
orchards are dc\>igned to Jaciiitate the operation (p, 53), and 
such factors as concentraiion of vaiiclics and lot^dways to afford 
acccssibihiy and so reduce c*iri>ing h> hand to a minimum are 
of great importance. 

As with olhei tiuils, considerable injury a.nd consequent Joss 
ol value can result from caieless picking. Heavy handling 
results in bruises, long linger nails cause skin punctures and 
direct pulling causes loss of stalk; ail these should be reduced 
to a bare inumnum. Skin punctures provide entry for fungal 
lots, especially lor Biown Rot (p. 235) and they result in much 
needless wastage. Picking of appicss and pears should be done 
by lifting the funts; if tliis is done with a slight twist, it in- 
variably results in cleavage at the absdsion point at the base of 
the stalk. 

Cherries, plums and damsons, whilst picked in baskets or 
buckets to which hooks are attached, arc marketed m haJf- 
si-cvcs. High-class dessert plums are despatched in chip baskets, 
usually of the 12 lb. size. 1 or apples ami pears picking is done 
mto padded baskets, buckets or picking bags, which are emptied 
into orchard boxes. A variety of containers is employed for 
despatching fruit to market, because the different varieties yield 
fruits of difierent sizes and values. Packages range through 
the Standard Apple Box the hall-box, sieve, halCsieve, tray, 
baireJ and orchard box. 

Several factors contrive to give increasing popularity to the 
non-returnable slandaul apple box and half-box, of which the 
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most important is standardization. These non-returnable 
containers provide the best means of presentation of high 
quality apples and pears m quantity. 

The need for economy after the v\ar together with high cost 
resulted in a temporary virtual elimination of non-returnable 
containers. 

MARKETING FACILIl fES. 

Maiketing of produce may take place immediate upon 
harvesting, or it may be required for storage in no far as the 
sample and \aiicty arc suitable tor this purpose. Whichever 
IS the case, facilities are needed for the preparation o\' tlic fruit 
for market. Adequate accommodation is reitu'red for the 
reception of fruit fiom die in chard, nornuilly accommodation 
for one week’s supply will sulhcc m this lespcct, also ihcrc must 
be accommodation fora limited quantitv (i.c. 2 or ^ days’ outpui) 
prepared for despatch. In addition to this there mu:d be 
operational room to attend to Hie business of the sorting, si/e- 
grading, packing, box sealing, ami conve>a:ice to llie despatch 
Day, 

The requirements for iiccommodation liius (>uilined are 
concerned only with the posf-p’cking operations. Room is 
also needed for orchard-boxes and standani apple boxes whilst 
at rest; provision too is needed fo!‘ the storage of bo\-hnmg 
materials, wrapping papers and the assembly of slandaul apple 
boxes. In fact, for any large-scale fruit farming cmcration, a 
well balanced factory layout is needed to ensure cllicicnt and 
expeditious handling of the crops. Otwiouslv sioivige calls for 
additional facilities to those alicadv enumerated. 

STORAGE. 

Plums, cherries and the quickb pcrisnablc soft fruits do nr>i 
lend themselves to long period storage. <md as a lule, should be 
marketed as soon after harvesting as possible. This applies 
most especially to fruits such as strawberries, raspberries, 
blackberries, red and blackcurrants and ripe gooseberries, 
whereas the less soft kinds may be held in cool storage for short 
periods. At times this may help to ease a marketing clitlicuily 
and at others to secure a definite market advantage. 

For apples and pears, the future wen bring of the industry 
devoted to their production is likely lo be increasingly linked 
up with the provision of storage facilities. In the event of a 
grower being committed to market his crops almost as soon as 
they are harvested, this consideration •becomes the primary 
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limiting factor of the acreage that can be profitably grown. 
Furthermore, the margin between glut conditions and com- 
parative scarcity is a very narrow one; and this means that 
market conditions at the time of harvesting seldom afford 
opportunity for produce to realize its true value. Storage 
provides the means to spread the marketing over a longer 
p>eriod and thus makes possible a corresponding expansion of 
the acreage that can be g!*own profitably. 

Storage may sometimes be resorted to as a result of the 
administrative difficulty of despatching consignments, within 
the short period required. In such cases only short peiiod 
storage, of say one or two weeks, is envisaged ard all that is 
required is cold room facilities for the express purpose of 
reducing the temperature of the fruit so as to lengthen the 
period of marketability. 



APPENDIX IV 


THE CORRECTION OF MINERAL 
DEFICIENCIES BY TABLET INJECTION 

Reference has already been made concerning the correction 
of iron and Manganese dehciencies by the insertion of tablets 
supplying the nutrient required, into woody stems or branches 
(see p. 127). Whereas Manganese deficiency can be corrected 
by spraying with a solution of Manganese Sulphate as well 
as by the Insertion of Manganese Sulphate tablets, Iron de- 
ficiency at present can only be satisfactorily corrected by the 
insertion of a solid salt supplying this element. Tablets of 
Ferrous Sulphate are usually employed, fhe normal size of the 
tablets is inch in diameter, and each tablet supplies one 
gramme of the nutrient salt. These are intended for trees which 
have a greater stem diameter than 2 inches, and they are 
inserted into holes made in the main stem or branches, only 
simple equipment being necessary for the purpose. 

EQUIPMENT. 

Brace and Bit. 

The holes are made in tree trunks or branches with the aid 
of a ratchet brace fitted with an Irwin or Irwin-pattem bit of 
i inch diameter. 

Pill Pusher. 

This consists of a steel tube, the internal diameter of which 
is i inch; it has a tapering bevel at on». end to form a snout 
which helps the operator to place the lube in direct line with 
the holes bored into tree steins. The tube should be about, 
inches long, and it is convenient to have a wooden cylinder 
covering the central portion to serve as a handle; thus the two 
ends of the tube project either side of the handle. 

A cylinder of solid steel inch in diameter forms the plunger 
of the pill pusher. This should be fitted with a handle at one 
end, but the actual naked part of the plunger, protruding 
beyond the handle, should be 4 inches long, TTiis means that 
when the plunger is passed through the inch tube, it will 
protrude by ^ inch. 
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Plugs. 

Each hole should be sealed after the tablets have been 
inserted. Small discs of i inch diameter are used for this 
purpose. Suitable discs may be punched out with a i inch 
leather punch from such materials as sheets of cork or old lino. 

Ruler. 

A ruler is required for measuring the stem diameter of trees 
to be treated. 

INSERTION PROCEDURE, 

The Holes. 

First of all the stem diameter is measured, because the number 
of holes lequired equals tlie stem diameter in inches. Thus 
there should be one hole for approximately every 3 inches of 
the stem circumference. 

In order to avoid anv structural weakness that might result 
by making all the holes on the same horizontal plane, they 
should be staggered. The actual depth of the holes, although 
governed by dosage, should be deep enough to allow both 
tablets and plug to reside in the woody parts of the stem, i.e. 
beneath the bark. ♦ 

Dosage. 

As w'ould be expected, dosage differs according to the size 
of the tree being treated. Calculation is based on the area of 
a horizontal cross-section of the stem being treated. A regular 
increase in dosage is made for every additional 3 square inches. 

TABTF SHOWING NUMBER OE ONTXiRAMME TABLETS 
FOR STEMS OF DIFFERENT DIAMETERS TO CORRECT 
IRON AND MANGANESE DEFICIENCIES. 

Stem diameter^ 1 ! 4 ^ ' b 7 | 8 9 10 II | 12 13 i4 15 16 

in inches {and | i 

number of holes \ i j 

per stem). | | ; 

rNumber of one- 3 4 7 j 10 14 i 16 18 2^ 30 36 42 50 56 66 

gramme tablets I | i 

of Ferrous Sul- l i ' I 

phate or Man- ; 
ganese Sulphate 

per Tree. j ^ j 

Number of one- I 1 1 :jl 2 2 j 2 | 2 i2-3j2 31 3 ■ 3 3^3-4 4 
gramme tablets I t ! i I ! I I 

per hole, j 
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The dose is divided as equally as possible between the total 
number of holes. 

Using the Pill Pusher. 

First, a plug is put in at the snout end, followed by the 
number of tablets required for a single hole. The snout is then 
placed flush over the hole, after which the plunger is pressed 
home; this completes the opcraiioii. The tablets should come 
to rest in heart w’ood and the plug should be below the bark, 
lea’^mg no impediment for a normal callous to form over the 
wound so as to minimize the risk of baik injury. 



March is the best time to inject trees by the tablet injection 
method. Whilst it is possible to do so at other times, there is 
some risk of foliage injury if injection is carried out during later* 
Spring and Summer. 



APPENDIX V 


COSTINGS 

One question that is paramount in the minds of prospective 
fruit growers is, what is it going to cost and what is the prospect 
of return? Given the required ability and knowledge, it is 
justifiable to ask whether fruit-growing is a so and business. 
To these questions it is impossible to give the straightforward 
answer, since costs of production differ so much from farm to 
farm and from year to year, and returns fluctuate to such an 
extent, when crops are disposed of on an open market, that 
weight of crop produced is no reliable index as to its money 
value. Good crops do not necessanlly ensure a good price, 
and a good price does not guarantee good crops. Obviously 
the aim should be to grow good crops as economically as possible, 
and although some of these may have a very^ow market value 
from time to time, others are likely to have a high one. Without 
any attempt therefore to be precise — since to do so would be 
misleading— it is intended to indicate the probable cost-range 
accounted for by different items, and the average crop weight 
returns that could be maintained by a reasonably high standard 
of production. 

LAND. 

Open land that is suitable for fruit growing may vary in 
price from £30 to £150 per acre. Calculated on a 100 acre 
basis, this represents a range of from £3,0(X) to £15,000. The 
price is not necessarily an index of suitability for the purpose; 
and this can only be ascertained by examination. The price of 
. land may have more to do with locality, soil fertility as judged 
from the nutritional aspect and the standard of farming that 
has been maintained. Assuming that there is no depreciation 
on land value and that an annual charge of 3 per cent, on 
capital is allowed, a figure of £1 to £3 per acre per annum is 
arrived at; this is a normal range of rental. 

EQUIPMENT. 

The minimum provisional equipment required is a tractor of 
the Four Wheel or Crawler types, a set of discs or a cultivator 
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and a plough unit; these will cost from £500 to £1,500. 
Allowing for full depreciation in five years, this involves a 
charge of £1 to £3 per acre on the 100 acre unit. Right at the 
outset, some provision for spraying is needed, and although for 
the first two years, two hand operated sprayers of the knapsack 
type will suffice, costing about £10, after this stage it is necessary 
to embark on a power outfit. Initially, this may be of the power 
take off mobile type (see p. 204) costing about £300 to £500, 
and later of the underground mains type, involving an outlay 
of from £1,500 to £2,(X)0, or alternatively the mobile system 
may be employed. During the course of about 15 years 
something in the region of £1,000 to £2,500 will be spent on 
spraying equipment. This aveiagcs out at approximately 15s. 
to £2 per acre per annum. 

For overheads, such as maintenance and fuel running costs, 
an allowance of £1 to £2 per acre per annum should be made. 
On top of this, there is such equipment as spades, hoes, brushing 
hooks, pruning saws, secateurs and sundiy tools, on average 
something in the region of £10 will he spent per annum, or 2s. 
per acre. Growers of soft fruit, such as raspberries or straw- 
berries, invariably require a hand or power operated dusting 
machine, and the latter is often employed by trec-fruit growers 
once productive crops are being grown. A trolly and manure 
distributor are needed at the outset. Furthermore, some means 
of transport to and from railhead or market in the nature of 
car, van or lorry is almost indispensable. In all, an allowance 
for equipment should be made of from £3 to £8 per acre per 
annum. A total capital expanse during the first five years 
would be in the region of £l,3O0 to £3,000. One tractor may 
not suffice where much soft fruit is grown or considerable inter- 
cropping is done, 

MATERIALS. 

The principal items in this respect are planting materials or 
stock (i.e. trees, bushes, plants), manures, spray materials and 
fencing and materials for tree-support, fuel, replacement and 
repairs. 

Planting Materials or Stock. 

(i) Strawberries are planted at approximately 14,000 plants 
per acre and these cost £2 to £4 per 1,000 representing £28 to 
£56 per acre. A planting of strawberries lasts on average 4 to 
5 years giving three to four crops, this means that the cost of 
plants worka out at from £7 to £14 per acTe per annum. Once 
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an initial planting is established, it should be possible for a 
grower to raise material at a cheaper rate for subsequent 
plantings. 

(li) Raspberries are planted at approximately 7,000 canes per 
acre and cost in the region of from £5 to £12 per 1,000. For 
a total cost of £35 to £84 per icre, and life of from 8 to 10 years, 
the average annual cost would be from £4 10s. to £10 10s. per 
acre. 

(iii) Blackberries and Loganberries are planted at approx- 
imately 800 per acre and cost in the region of £20 to £40 per 
1,000. Given a total cost of £16 to £32 per acre, and a life of 
from 12 to 15 years, the average annual cost would be from 
£l to £2 15s. per acre. 

(iv) Blackcurrants, Gooseberries and Redcurrants aie planted 
at approximately 1,500 per acre and cost in the region ot £15 
to £30 per 1,000. Given a total cost of £22 10s. to £45 per 
acre, and a life of from 10 to 12 years, the average annual cost 
would be from £2 to £4 10s. per acre. 

(v) Apples and Pears, The number of these fruits planted 
per acre varies greatly, especially for applcik On a norma! 
bush or standard plant it will range from 80 to 200 per acre. 
For a Cordon or Dwarf Pyramid plant it will be as many a.N 
1,0(K) to 2,000 trees per acre. The cost of trees may varv from 
£20 to £40 pe^ 100. The establishment of 1 acre for normal 
planting distances will be £16 to £80 per acre, and for a Cordon 
or Dwarf Pyramid plant £200 to £800 per acre. The an- 
ticipated life is from 25 to 50 years, giving an annual average 
cost of 6s. 6d. to £3 4s. for a normal plant and £4 to £35 for 
Cordons and Dwarf Pyramids. 

(vi) Plums are planted at approximately 100 per acre and cost 
in the region of £25 to £50 per 100. Given a total cost of £25 
to £50 per acre, and a life of 15 to 25 years, the average annual 
cost would be from £1 to £3 7s. per acre; 20 per cent, should 
be added as an allowance for gapping up when casualties occur 

'during the first five years. 

(vii) Cherries. This crop is planted at from 20 to 50 per 
acre and the cost is lOs. to £1 per tree, giving a total of £10 to 
£50 per acre. The life of a cherry orchard averages from 40 
to 60 years, giving an annual charge on planting of 3s. 6d. to 
£1 5s. per acre. Since this crop is usually interplanted with 
plums, corresponding additions should be made. Also in the 
case of cherries, 50 per cent, should be added as an allowance 
for gapping up where there are casualties during the first 10 
years. 
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Fertilizers and Manures. 

The amount it is necessary to spend on fertilizers and manures 
varies greatly. At the outset soil fertility, so far as the 
nutritional and physical aspects are concerned, is the primary 
factor in determining necessary expenditure. The kind of crop 
to which the land is devoted also governs nutritional require- 
ments. On soil that is in a high state of fertility little, if any, 
need be spent so far as tree fruits are concerned for the first 
4 to 5 years. For soft fruits, which need generous husbandry, 
and for soils liable to drought effect* requiring frequent 
applications of bulky manures, the bill is rather a heavy one. 
Furthermore, the expenditure may be heavier during certain 
years than during others. 

The cost range per acre is likely to range from £3 to £35. 
In the former case, allowance is made for 2 cwt. Sulphate of 
Potash per acre and 3 cwt. Nitro-Chalk in the latter case, 
for an application of Dung at 10 Ions per acre or Shoddy at 
2 tons, 4 cwt. Sulphate of Potash, 4 cwt. Epsom Salts, and 4 cwt. 
Superphosphate. The average annual cost per acre ranges 
from £3 to £15. 

Spray Materials. 

Apples and pears require most spraying, but even for these 
there is a great difference between >oung trees and those that 
are mature. For the first five years the cost will range between 
£2 10 £5 per acre. After this period, it will be more in the 
region of £8 to £20. Strawberries, Raspberries, Loganberries 
and Blackberries, which require two or three dustings, and 
possibly one spraying, costing between £5 to £10 per acre. 
Plums and cherries, which require two or three sprayings per 
annum, cost on an average £10 to £15 per acre for established 
trees, and correspondingly less for ^oungc^ ones. Blackcurrants, 
Gooseberries and Redcurrants, which ahj require two oi three 
sprayings, consume less wash than big trees and cost £5 to £12 
per acre per annum. 

• 

Fencing and Tree Supports, 

(See pp. 65, 74). Fencing is an expensive item, but essential 
when protection against rabbits and hares is necc'^sary. Fruits 
such as cherries, blackberries, loganbe^r-es and gooseberries 
may be excepted, also strawbenies, raspberries, blackcurrants 
and redcurrants are not subject to the most extensive damage, 
and some discretion in the matter of fencing these may be 
exercised. The cost of fencing for protecting against small 
mammals necessitates 4 feet wire netting, straining wires, 
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sometimes barbed wire, supports and straining posts. On 
average, 1,000 yards of fencing has to be carried out for 10 
acres and the approximate cost is £100 to £150, or £10 to £15 
per acre. For smaller units than 10 acres, the cost per acre is 
higher, since on average something like 300 yards of fencing 
is required to enclose a single acre. It is fair to assume that 
the cost range is from £10 to £25 per acre, for which one could 
anticipate a life of 10 years, so that in such a case, the annual 
cost is from £1 to £2 10s. per acre. 

For most tree fruits, it is highly desirable to provide supports 
in the form of stakes, especially for young trees, to prevent 
them from being blown over. Usually, staking is of temporary 
duration, say for 6 to 8 years, although for pears on Quince 
such as Fertility and Williams’, and apples on Type IX root- 
stock, permanent support is needed (see p. 84). The cost will 
vaiy greatly, depending on the form of staking employed, the 
number of trees to be staked per acre, and whether tall or short 
stakes are needed. According to the method employed and 
the size of stakes, the cost of materials for staking an individual 
tree will range ff6m 6d. to Is. 3d. For Sland^d trees at wide 
planting distances, the approximate cost per acre is £4, and for 
close planted bush trees about £10 per acre. One staking will 
last for a period of three years, thereby necessitating an annual 
expenditure for the first 6 to 8 years of from £1 6s. to £3 6s. 
per acre per annum. 

As compared with such crops as Bush apples, additional 
provision for support is needed by Cordons, Dwarf Pyramids, 
loganberries, blackberries and raspberries. Each of these fruits 
just enumerated needs something in the region of 1,500 to 2,200 
yards of fencing support per acre. Less elaborate provision is 
required for raspberries and Dwarf Pyramids than for the other 
fruits referred to, although it will run to something like £20 to 
£40 per acre, which can be reckoned at £1 to £2 per acre per 
annum. Supports for Cordons, loganberries and blackberries 
90 st something in the region of £50 to £70 per acre or £2 10s. 
to £3 10s. per acre per annum. Cordons need additional sup- 
port in the early years in the form of bamboo canes to which the 
trees can be tied after fixing them to the wires. These canes cost 
£8 to £16 per 1,000, giving a figure of £8 to £32 per acre. Sup- 
port of this description can be dispensed with after about 4 years. 

Fuel, Repairs and Replacements. 

Figures including these items are not easy to compute since 
seasonal, soil and crop variations among other factors, combine 
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to account for considerable differences. It is fair to assume 
that 8 to 12 gallons of fuel would be required per acre per 
annum, or say 10s. to £1. For Repairs and Replacements an 
allowance of £1 to £2 per acre should be made. 

LABOUR, 

The labour force required for efficient working varies 
considerably according to the nature of crops grown. For a 
100 acre fruit farm devoted lo a range of fruit crops, one man 
per 10 to 15 acres is normally required. An allowance therefore 
should be made of approximately £17 to £25 per acre per annum. 
Where soft fruits are grown, additional labour will invariably 
be required at the harvesting season and the cost of harvesting 
alone may well be £15 to £50 pci acre. 

Assuming that the above figuies present a fair assessment of 
the probable cost range, the average cost to establish one acre 
of bush apples for the first six years, excluding the cost ol 'the 
land would be approximately £270, it could be as low as £150, 
or as high as £425. 

Approximate Average C^ost to Establish an Acre of Bush Apples 
or Pears for the First Six Years. 


£ 


Equipment 

30 

Trees 

30 

Manures . . 

50 

Sprays 

20 

Fencing . . 

12 

Stakes 

15 

Fuel, Repairs, Replacements 

14 

Labour . . 

100 


£271 


HARVESTING AND MARKETING. 

It should be borne in mind that considerable cost is entailed 
in the harvesting and marketing of fruit, in fact Uiey are the 
costliest items. Obviously they dilfer greatly according to the 
facilities available and methods adopted Fom farm to farm. 
In the case of apples and pears it ranges irom £5 lo £10 per 
ton; for cherries, £15 to £20 per ton; for plums, £8 to £16. 
Harvesting and marketing of soft fruits accounts for an ex* 
penditure of £25 to £30 per ton for strawberries and black- 
currants, rather less for gooseberries, blackberries and logan- 
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berries and rather more for raspberries. The storage of apples 
and pears would account for an additional expenditure of £10 
to £15 per ton. 

PROBABLE CROP YIELDS, 

As would be expected, soft fruits come into bearing sooner 
than tree fruits. Strawberries occupy the land about 18 months 
before they are in full production. After two crops are harvested 
they normally decline. Raspberries, blackcurrants, loganberries 
and blackberries normally require 2^ years before substantial 
crops can be expected. Gooseberries and redcurrants require 
3i to 4i years. Although Cordon and Dwarf Pyramid apples 
normally commence to give something of a crop 18 months 
after planting, production of any consequence cannot be 
depended upon until they have been established 3i to 4^ years. 
Bush apples and pears and Half-standard plums may yield a 
return after 4 years, but it is more generally after 6 years. 
Standard apples require approximately 8 to 12 years, and 
cherries 10 to 15 years. 

TABLE SHOWING PROBABLE CROP YIELDS IN TONS PER 

ACRE FROM WELL GROWN AND WELL SHED FRl IT. 


Crop 


Years aftc 

r Planting. 



1 

2 

3 

4 

5 

6 


Yr. 

Yi‘s 

Yts 

Yts. 

Yrs. 

Yts. 

- - — - 

- 

— ' - 

- - “ 

. — . 

— 


Strawberries 


13 

13 




. 

Raspberries 


0 k 

1 2 

2- 4 

2-4 

2-4 

Blackberries 


- 

\ 2 

2 3 

2-3 

2 3 

Logan beines 



i 1 

1 2 

1--2 

1-2 

Gooseberries 


' 


(VI 


' L2 

Blackcurrants 


O-J 

i-l 

1 -3 

1-4 

; 1-4 

Redcurrants 

... 



a-.\ 

1-2 

i 2-4 

Apples (Bramley) 

— 


~ 



— 

„ As Bush (Worcester) 

— 

— i 

— , 

— 

0-1 

1-2 

„ As Bush (Cox) 

— 

— 

— 

a 1 

a-1 

0-2 

„ (Cox) Cordons and 
Dwarf Pyramids 

j 

0-i 

0-1 

0-2 

1-4 

1-6 

Pears as Bush . . , . 

— 




— 

0-1 ‘ 

1-2 

Plums 1 

— 


— 

_ - 

0-2 

1-4 

Cherries 

— 

— 

— 

— 

— 

— 
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TABLE SHOWING PROBABLE CROP YIELDS IN TONS PER 
ACRE FROM WELT. GROWN AND WELL SITED FRVlT- ^^ont. 


Crop, 

7 

Yrs, 

8-10 i 

Yrs. 1 

Straw berries 



Raspberries 

1-3 

12 

Blackberries 

2-3 

2-3 

I.ogan berries 

12. 

i-7 

Gooseberries 1 

1 4 

1 4 

Blackcurrants 

1 4 

i 1 2 ! 

Redcurrants 

2-4 

2-4 ; 

Apples (Bramlev) 


! 0-4 1 

,, As Bush 

(W'orcester) 

1-4 

i 2-^6 ; 

„ As Bush 
(Cox) 

1 4 

, J 

„ Cordons and 
r^waiT 

P> ran lids 

2-6 

i 

2-8 i 

Pears as Bush , . 

2-4 

2-6 1 

Plums 

2-6 

2 8 

Cherries . 

: - - 

0 i 1 


Years after Planting. 


10 - 12*1 

12 ul 

14 16 

16 20 

20-30 

Yis. 

' - ---| 

Yrs. 

Yrs. 

Yrs. 

Yrs. 






I 2 

! 




12 

’-1 

14 
h 1 

2 4 

12 1 
1-2 i 


-- 



1 2-6 

2-8 ! 

4 10 i 

6-12 

8 . 20 

1 

1 4 « 

1 

4 12 

i 

8 i 6 

8-16 

8-16 

' 2-6 

2-8 

2-8 

2-8 

2-8 

i j 

i i 

i 

2-8 ! 

2-8 

1 

i 2-8 

2-8 

14 8 

4 - lOl 

4-10 

j 4-10 

4-10 

4 101 

4-15 1 

4-15 

1 4-10 

4-10 

1 1 I i 

1 2 1 

2 - 4 

1 2-4 

2 6 
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A NOTE ON SPRAY MATERIALS 

It is essential that fruit growers should familiarize themselves 
with the principal materials employed for spray purposes. 

The range of spray materials employed by the fruit grower is 
varied but not large. The materials used are determined by 
the nature of the pests or diseases to be prevented or controlled, 
the time of the year the application is made, and the kind and 
variety of fruit. 

With ail materials, suitable concentrations in sufficient 
quantity should be applied within the appropriate period and 
in suitable weather, in order to provide effective control. 
Stronger concentrations than those prescribed for the control 
of specific pests and diseases are in many instances liable to 
have injurious effects on buds, foliage or fruits and such should 
be avoided in the interests of both efficiency and economy, 

1 . TAR DISTILLATE. 

There are two types, viz. (i) miscible (i.e. where the emulsion 
IS formed by the addition of water) and (ii) stock emulsion 
(i.e. w^here the emulsion is formed by processing the concentrate). 

Both the miscible and the stock emulsion types have a 
distinctive usefulness. Whereas miscible tar-oil sprays are 
usually preferrea because of ease in handling and ease W'ith 
which the diluted spray can be seen when applied, the stock 
emulsion type can be used with hard and saline water; the 
miscible form being unsuitable for some waters because they 
cause a precipitation of the emulsifier. 

Care should be taken to protect tar-oil washes from exposure 
'^to severe frosts because in the stock emulsion type, the emulsion 
is liable to break, and in the miscible type, the oil is liable to 
separate into layers of different compositions. Tar-oil sprays 
are employed principally for their ovicidal properties; they are 
applied during the Winter before “ bud burst.** 

2. PETROLEUM OIL. 

As with tar distillate, there is the choice of the miscible and 
stock emulsion types. Whether a petroleum spray is suitable 
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for Winter and Summer spraying depends chiefly upon the 
degree of refinement. 


3. D.N.O.C. 

This wash effectively combines dinitro-ortho-cresol and 
petroleum in a single spray; under certain circumstances, it 
serves to obviate the need to make separate applications of a 
tar-distillate and petroleum oil. D.N.O.C. should be used 
during Winter when bud movement is taking place, but not 
latei than “ bud burst.” 

4. NICOTINE. 

Since nicotine is soluble in water and hydroscopic, it is 
important that the standard of purity be ascertained, A 
commercially pure product is employed by the majority of 
growers containing 95 to 98 per cent, nicotine. Free nicotine 
or nicotine sulphate are incorporated with various dust carriers 
and are used for dry spraying. The insecticidal efficiency of 
nicotine is enhanced when tiie temperature is over 60^" F. and 
when atmospheric conditions are relatively still. Nicotine is 
used principally in Spnng spravs as an ovicide and as a contact 
poison. 

5. LEAD ARSENATE. 

This poison is purchased principally in two forms, viz, (i) as 
powder and (ii) as paste. It is employed in both Spring and 
Summer sprays. 

6. DERRIS AND LONCHOC ARPUS. 

The roots of Tuba-root and Lonchocarpus are employed in 
the preparation of sprays and dusts. Their chief toxic properties 
are attributed to their rolenone content, and whilst harmless to 
animals, they are valuable contact poisons against stweral fruit 
pests. 

7. D.D.T. 

There are three principal formulations of D.D.T. employed 
at present by fruit growers foi pest control purposes, viz. (i) oil 
emulsions, (ii) suspensions and (iii) powdets See p. 229, 

8. LIME SULPHUR. 

This is a product of milk of lime and sulphur which have 
been subjected to a boiling process. Injury to foliage may 
result from applications of lime sulphur to, some fruit varieties, 
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even with low concentrations. Care should therefore be taken 
to ascertain whether the varieties grown are sulphur tolerant 
or sensitive. In some cases of sulphur intolerance, all forms 
of sulphur as sprays should be avoided when foliage is present, 
but in others, sulphur sprays of lower fungicidal efficiency with 
a less damaging phytocida' action may be employed, e.g. 
“ colloidal ” sulphur or ‘‘ dispersible ” sulphur. 

9. BORDEAUX MIXTURE. 

The normal 1 per cent. Bordeaux mixture consists of 10 lb. 
copper sulphate, 10 lb. quicklime (or 15 lb. hydrated lime) and 
1,0()0 lb. (i.e. 100 gal.) of water. Bordeaux mixtures are em- 
ployed as fungicides and bactericides. They are employed at 
different strengths depending upon varying circumstances and 
the formulae are expressed by stating first the weight of copper 
sulphate in lb., followed by the weight of quicklime, or hydrated 
lime in lb., followed by the volume of water. I'hus a 1 per cent. 
Bordeaux is expressed 10 : 10 : 100, when quicklime is used, 
and 10 : 15 : 100 when hydrated lime is used. In the present 
book, references to concentiations incorpora tc#bolh expressions, 
e.g. 10 : 10 (15) : 100. 

Separate concentrate solutions of copper sulphate and 
hydrated lime at the rate of 1 lb. and 1^ lb. per gallon of water 
respectively fn'.m the “ .stock ” from which Bordeaux mixture 
can be made on the farm, fn this case, a I per cent. Bordeaux 
would be obtained from 10 gal. copper sulphate stock, 10 gal. 
hydrated lime stock and 80 gal. water. Some growers favour 
the use of proprietary Bordeaux pastes in preference to making 
a Bordeaux mixture themselves. 

Bordeaux mixture cannot he employed with safety on all 
varieties of the different kinds of fruit at all limes of the year. 
With some varieties, very severe injunes to fruits would result 
following post-blossom applications. Sometimes it is used to 
replace lime sulphur on sulphur sensitive varieties. Suscep- 
tibility to copper injury should be determined before employing 
copper sprays. 

In addition to Bordeaux sprays, copper lime dusts are em- 
ployed as a fungicide auxiliary to spraying. 

10. VENTURlCroE AND MERCURATED LEAD 

ARSENATE. 

Of recent years an organo-mercurial, phenyl mercury chloride 
has been succ^jssfully employed at 0 005 per cent, for the control 
of Apple Scab (see p. 222). This material is now sold under 
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the trade name of Venturicide. Similarly, phenyl mercury 
chloride has been mcorporated with arsenate of lead, thus 
yielding a combined fungicide and insecticide which is sold as 
Mercurated Lead Arsenate. 

11. WETTERS OR SPREADERS. 

These include a variety of auxiliary spray materials employed 
to improve coverage. 

12. PRE-HARVEST DROP SPRAYS. 

Ditficulties at liarvest time often occur with apples and pears, 
due either to the quantity of fruit to be gathered and consequent 
loss due to fallen fruits oi to the natural tendency of a variety 
to drop its fruits when approaching maturity. When difficulties 
of this nature occur with such varieties as Beauty of Bath 
(although this variety docs not appear m the list of recommended 
sorts, the introduction of Pre-harvest Drop Sprays has altered 
tile position with regard to us commercial usefulness). Miller's 
Seedling and W'orcesler Pcarmam apples and Conference pears, 
spraying may be done to retard the dropping of fruits. 

The materia! most widely employed for the reduction of pre- 
harvcsl drop is \-riaphthaienc-acctJC acid at dilutions of from 
5 to 10 parts per million. Several commercial preparations 
are available in forms convenient for dilution with water. 
Spraying should be done thoroughly, since it is required to 
cover the stalks of the fruits in order to be effectual in retarding 
the formation of the abcission layer between the fruit stalks 
and spurs. Application should be made at a period approx- 
imately 10 days before the expected picking date. Spraying 
docs not retard the actual maturing of the fruits and therefore 
only serves to lengthen by a few days P c harvesting period. 
I'here are also indications that these spi lys can also be em- 
ployed for some varieties to reduce the neavy drop of fruits 
that normally occurs a few weeks after blossoming. 

13. MANGANESE SULPHATE. 

In cases of a manganese deficiency, manganese sulphate may 
be employed as a spray to correct the deficiency. 
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